LABORATORY 
PRACTICE 


Published Monthly APRIL 1960 


YESTERDAY’S LABORATORY 
OVENS ARE NOW 
STONE COLD! 
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made to BS 2648. 
Reliable temperature 
control 
(see figures below) 
—small temperature 
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Incidental information 


. Most analysts know about 1|:10-phenanthroline and 

many use it for iron determinations. Not so many 
people seem to know that 4:7-diphenyl-1:10-phenanthroline 
is twice as sensitive as 1: 10-phenanthroline in the colori- 
metric determination of iron. There are several papers 
on the subject but the latest is Ana/yst, 1958, 83, 80 
The reagent is also called Bathophenanthroline, and we 


make it 


. Then again, the substitution of methyl groups in the 

2:9 positions has the interesting effect of making the 
reagent insensitive to iron and we then have a selective 
and sensitive reagent for copper (see Anal. Chem., 1956, 
28, 1158). Hopkin & Williams make 2:9-dimethyl- 


Items O] 
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from oul 
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noteb k 


1:10-phenanthroline (sometimes called Neo-cuproin). 


. One does not think of sulphate as a radical one can 

determine absorptiometrically, but this is now possible 
for low concentrations. Barium chloranilate is the reagent 
and there are two papers on the subject — Anal. Chem., 
1957, 29, 281 and Anal. Chem., 1958, 30, 202. Hopkin & 
Williams make it 


+ Hopkin & Williams Ltd. were also early off the mark 

with supplies of the remarkable new colour-producing 
reagent for fluoride ions, 3-aminomethylalizarin-NN- 
diacetic acid, described by Belcher, Leonard and West 
(Talanta, 1959, 2, 92). This important reagent is already 
available from stock 


FINE CHEMICALS 


for research and analysis 


HOPKIN & WILLIAMS LTD., 


Branches: London, Manchester, Glasgow. 


CHADWELL 


HEATH, ESSEX, ENGLAND 


Agents throughout U.K. and all over the world. 
TAS HW.6 





The Watson-Marlow 


: 
PT.FE./glass 
stopcock 





no grease 

no seizure — even with caustics 
no contamination of product 
vacuum tight 

glass limbs for standard assembly 


interchangeable key 


LOUGHBOROUGH GLASS COMPANY LTD. LOUGHBOROUGH, LEICS 
Telephone: Loughborough 4881 Telegrams: Glass-Telex-Loughborough Telex: 34/629 aji/s 
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Outstanding 

Developments 
in Laboratory 
Incubation... 


The LEEC ‘Precision’ Incubator makes News 
in laboratory equipment. Here it is, immac- 
ulately designed throughout. Undoubtedly, 
the Incubator of choice. 


a Temperature variation less than 0-5 ¢ 
throughout the entire chamber at 37 C. A 
sensational development in_ incubation 
anywhere! 


@ Automatic interior lighting—inner plate 
glass inspection door, finger light in action 
Chrome pull-out handle that can be locked 
Simple and easy access to indicator bulbs 
and mains voltage setting. 


Four shelves—two ‘perforated’, two mesh 
supplied with each incubator. Light veight 
(only 200 Ib.)}—low running cost. 


Prices: £85 10s. Od. with dial thermometer 
£81 Os. Od. without. Carriage and packing 
free. Delivery four weeks. 

EEC LEEC | 

ILEEC | 

: l / PRECISION 


are also makers of LABORA TORY INCUBA TOR 


B 
RUSHING Machines K Write for detailed brochure from the Makers— 


LABORATORY: ELECTRICAL 


NEEDLE Sharpening Machines ENGINEERING C 
ING CO. 
U.V. LAMPS 71-73 Goldsmith Street, Nottingham, England 


‘el al altlela-ktva lala ce dite 
joresce my py Telephone Nottingham 4833! 
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RO-TAP SIEVE SHAKER 


for accurate and consistent 
sieve testing. 
@ Uniform mechanical action 
@ Time switch control 
®@ Accommodates up 
to thirteen 8° dia. 


sieves 


RAPID LABORATORY 
ELUTRIATOR 


for dividing any sample of fine 

powder into three grades 

@ Considerably than 
methods 

@ Used for testing insoluble materials 
such as mineral ores, ceramic 
materials, chemicals, ochres and 
oxides 

© Special type available for treating 
materials soluble in water, such as 
cement or plaster 


quicker older 


ROVAC LABORATORY FILTER 


A working reproduction of the 
larger ROVAC machines 
@ /deal for laboratory) 
or pilot plant 
@ Occupies bench or 
floor space of onl) 
i ft. Zins. Lft. 8ins 
@ Hasa12ins. dia. drum. 
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RAYMOND LABORATORY MILL 


gr inding non-abrasive materials 
@ Rotor has 8 steel swing 
hammers and runs a 
high-speed 
@ Supplied with fry 
forated steel 
of different 
suit product 


© 


@ Easily dismantled for cleaning 


RAYMOND LABORATORY 
SEPARATOR 
self-contained air unit for dry 
particle size classification 

®@ Separating chamber en 
closes all rotating parts 
@ Simple to 
clean. Fanand whizz 
bination easily changed to 

suit product 
@ Motor bearings grease-packed. No 
oiling required for separator parts 
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SAMPLE SPLITTER 


to reduce a large sample 
for making sieve tests 
©@ Made intwo sizes from 
heavy tinned steel 
@ No. /: 18-4 
@ No. 2: 16-] 
@ Both sizes 
alternately in opposite 
directions 


openings 
openings 
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INTERNATIONAL COMBUSTION PRODUCTS LIMITED 


LONDON OFFICE: NINETEEN WOBURN PLACE WCI WORKS: DERBY 


Member of Atomic Power Constructions Lid., one of the British Nuclear Energy Groups 
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Oscillographic recording 
and testing equipment 
from Siemens Ediswan 


If your work involves the study of fluctuating or intermittent phenomena, 
in industrial, physiological or physical research, you should know 

more about these instruments. The versatile High Speed Pen Recorder 
unit can be supplied singly or grouped in multiples of four up 

to a maximum of 16 channels and suitable amplifiers having a 

sensitivity of |uV/mm a.c. or 10 mV/mm d.c. can also be supplied. 


LOW FREQUENCY OSCILLATOR TYPE R.2125 


The Low Frequency Oscillator is a general purpose R.C. 

instrument designed for testing, calibrating and setting up 

amplifiers, recorders, and low frequency wave analysers. 

Frequency Range lc'stol32 Kes 

Frequency Accuracy 2% 

Output Balanced push pull, 50 volts p.p 
maximum On open circuit. 

Attenuator 5 x 20 dB steps plus 0-20 dB 
continuously variable. 

Output Impedance 6000Q—0--600Q) 


| 
PORTABLE RECORDER TYPE EPR 


The Siemans Ediswan pen oscillograph 

is a portable | to 4 channel, high speed, 

direct ink writing, recorder. 

The pen motor coil is 1450 ohms centre tapped, 
Frequency response within 10°, from 0-70 c.p.s. 
Pen motors can be supplied with coil resistances 
of 230 ohms for use with trans:stors. 

Maximum deflection of pen tip 4 cms peak to peak 
An electrical time and event marker is 

provided, writing on the lower edge of the paper. 
The 4” wide paper is driven by a rubber 

| covered capstan roller and speeds of 

0-75 cms sec. to 12 cms/sec. can be obtained 





8 CHANNEL PEN RECORDER UNIT 

Pen motors are identical to those in the 4 channel pen oscillograph. 
Unit includes 8 pen motors fitted into a magnet block, two time 
markers, ink system and paper drive. Speeds, 1-5, 3 and 6 cms/sec. 
Unit as shown is for incorporation into users own equipment. 

16 channel version also available. 


We shail be pleased to send you particulars of these products. 


Associated Electrical industries Ltd 
Radio and Electronic Components Division 

PD 17, 155 Charing Cross Road, London, W.C.2 

Tel; GERrard 8660. Telegrams: Sieswan Westcent London 


CRC 17/19 
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Armour Pharmaceutical 


TO DISTRIBUTE IN U.K. 


TYPING SERA ano 
CLINIGAL LABORATORY REAGENTS 


MANUFACTURED BY 


Dade Reagents Inc. 


This important development will make 
available many products - from the world’s 
foremost specialists - to help you obtain 
even more accurate data and economy 
of time. 


@ Special, in addition to 
standard, typing sera 


@ Analytical standards 
@ New clinical tests 
@ Increased accuracy, employing 


standardised procedures 


Please write for information concerning any or all « 
these subjects ; REGULAR SERA ; SPECIAL SERA ; REAGENTS ; 
RELATED PRODUCTS 


ARMOUR PHARMACEUTICAL CO LTD 


ESTABLISHED 1899 


EASTBOURNE, SUSSEX Tel. Hampden Park 740 
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ITREOSIL 


pure fused quartz 


ACCURATE, QUICK-READING MICRO 


Made from transparent fused quartz, 
these Vitreosil Springs are perfectly cir- 
cular and the fibre is of even diameter 
throughout. They do not suffer from 
corrosion, fatigue or permanent elonga- 
tion under excessive loading. They are 
truly elastic, returning to the same 
original state after release of the load. 
Vitreosil springs are admirable for use 
as micro balances for weighing small 
amounts of precipitates and other 
materials. In addition, they are very 
useful for weighing fine fibres, for con- 
ducting absorption experiments and for 
other work where a closed system is 
necessary. Fused quartz springs may be 
used in vacuum, gases, and liquids 


A leaflet is available giving full information 


A BRITISH PRODUCT 


We also manufacture an extensive 


range of Vitreosil Industrial War 
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THE THERMAL SYNDICATE LTD. 


P.O. Box No 
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6 WALLSEND 
LONDON: 9, BERKELEY STREET, W.: Telephone: Hy de 


NORTHUMBERLAND Teleph me: Wallsend 6 


Park 1711/2, 
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A Portable 


LABORATORY POWER SUPPLY 


FOR RESEARCH 


THE RADFORD ‘LABPACK’ 


MAIN UNIT 


Input: 200—250 V. 50 c/s. 


lutputs 
(1) L.T. A.C. O—25 V. 6 amps. max 
(2) L.T. D.C. O—22 V. 6 amps. max 
(A.C. and D.C. output continuously 
variable in 0.2 V. stages. 


D.C. is rectified A.C. from selenium 
rectifier full wave bridge connected). 


(3) H.T. D.C. 200—250 V. 50/30 mA for 
valve experiments 

(Rectified A.C. from half wave selenium 

rectifier and reservoir capacitor) 

Ripple 10°, at 50 c/s 30 mA load 


(4) L.T. A.C. 63 V. 1 amp. for valve 
heaters 
Size: 114° x 84" x 6° high overall 
Weight: 11 |b. approx. 
PRICE: 17 gns 


* EXPERIMENT + EDUCATION 


COMPLETE WITH ACCESSORIES 


ACCESSORIES 


H.T. Smoothing Unit 


Outputs: D.C 
(1) 150 V. O—30 mA Stabilized 
(2) O—150 V. linear variable by poten- 
tiometer for voltage, or rheostat for 
current 


(3) 200—250 V. at 50/30 mA (Direct 
from main unit) 
Ripple: Smoothed to less than 0.003", at 
30 mA (50 c/s ripple) 


PRICE: 7 gns 


L.T. Smoothing Unit 
Variable L.T. from main unit smoothed 
to 0.5°,, at 3 amps. (100 c's ripple) 


PRICE: 6 gns 


Write for illustrated Leofiet 


ELECTRONIC | Radford) EQUIPMENT 


RADFORD ELECTRONICS LTD., ASHTON VALE ESTATE, BRISTOL 3. 
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LABORATORY 
GLASSWARE 
FOR 


THERMAL q 


MECHANICAL 
CHEMICAL 


STRENGTH 


Prove it by testing it 


Deliveries are prompt—prices 
very competitive—Save time 
and money— 


BUY MONAX NOW! 














JOHN MONCRIEFF LTD., PERTH, SCOTLAND 
London Office: 30 CURZON STREET, W.1 
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ISOMANTLES 
for your Laboratory... 


As you might expect of the first and largest makers 
of heating mantles, Isopad make a very great variety 
of standard heating equipment. The Multisize 
Isomantle you see on the right — one of our 

most widely used types of heater — will 

take several flask sizes. Points of special note 

are its anodised aluminium finish to 

withstand corrosive atmospheres, its 

exchangeable heating element — and its 

moderate price. 





Extraction Unit 
for Soxhlet and 
Kjeldahl work 














lsotapes for EF r = 
pipe tracing Oki 
» ° ° 
MIC/VAR Multisize and for individual 
Unit for semi-micro ° 
oe analysis heating problems -— 
Because of our size and experience we are umiquely qualified 
to deal with special heating problems — from the design 


Stage on. Let Isopad help you solve your particular problem 
—do send for latest Catalogue 








Energy Regulator 
ISOPAD LTD., BARNET-BY-PASS, BOREHAM WOOD, HERTS. 
Telephone; ELStree 2817/9 
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progress in 
polarography 


%e Speedy, direct or derivative 
operation 


% Direct reading from scale 
eliminates geometrical con- 
struction 


% Greater resolution due to 
formation of Peaked Polaro- 
grams 


%& Polarograms reproduced 
every seven seconds 


%& ‘Increased sensitivity enables 
accurate determinations at 
concentrations of fractions of 
a microgram per millimetre 


with the cathode ray polarograph 


you have the ultimate in Polarographic technique, 
without undue complexity of control. Suitable 
for research or routine, it is supplied complete 
with its Electrode Stand, which includes a thermo- 
statically controlled tank, provision for simul- 
taneous degassing of the three cells and easy means 
of raising and lowering the electrode in the solu- 
tions under test. Camera attachments are also 
available. We offer an applications advisory service 
together with demonstrations on your own samples. 





SOUTHERN INSTRUMENTS 


ANALYTICAL INSTRUMENTS DEPT. OF SOUTHERN INSTRUMENTS LTD., CAMBERLEY, SURREY 
Telephone: CAMBERLEY 340! (7 lines) 





Send now for ‘Trace Techniques’ containing 30 new polarographic methods. 
Price 25/- post paid. (U.K. only). 
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‘E.R.P.) PLASTIC TUBING 


@ WATERCLEAR AND FLEXIBLE 
@ STERILIZABLE AT 120°C. 
@ NON-PYROGENIC AND NON-TOXIC 


for Blood Transfusion, Bacteriological Work, etc. 


@ RESISTANT TO MANY CHEMICALS 





ESCO (RUBBER) LTD. 


Manufacturers of Rubber, Silicone 
Rubber and Plastic Products 


34/% SOMERFORD GROVE 
LONDON, N.16 























Pat. applied for 
@ “ESCORUBBER” SILICONE RUBBER TUB- 


ING AND BUNGS 
Non-toxic, will withstand temperatures up to 200 
250°C 


@ “ESCORUBBER” WHITE RUBBER BUNGS, 
~ QUALITY T.C.Vv. 


Specially made for tissue culture work 


@ “ESCORUBBER” RED RUBBER BUNGS, 
QUALITY R.W.H. 
For blood transfusion and high standard laboratory 
work, 


“E.R.L.” 
@ “SHELLCORKS”—RUBBER BUNGS WITH 
RUBBER HOLDERS SILICONE RUBBER OUTER SHELLS 
In some instances replace satisfactorily large solid 
for silicone rubber bungs 


TEST TUBES, AMPOULES, BOTTLES, ETC. 
@ “E.R.L.” APRON RUBBER BUNGS 


Number of Diameter of f 
h inf 
Ref. No. Cavicies Each Cavity Designed for use with infectious materials 


TTs1 100 din 
TTS6 din @ “E.R.L.” RUBBER PIPETTE TEATS 


TTS2 i in. Extra heavy, in 7 colours for identification purposes 
TTS3 in. 
Lo ta i. @ “E.R.L.” RUBBER FILTERING CONES FOR 
HH1 Assorted BUCHNER FLASKS 
In sets of 6 @ 22/6d. per set 
Made either in soft red organic rubber or harder type 
black synthetic rubser. @ “E.R.” SILICONE RUBBER COVERED 


PRICE £1 or $2.80 each. MAGNETS FOR MAGNETIC STIRRING 
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accuracy assured with 


Fielden. 


laboratory instruments 


D.C. AMPLIFIER MICRO-AMP RECORDER 


Complete); transistorised The Fielden Servograph 

Sensitivity up to 2mA per can be supplied for current 

5mV or voltage gain of 1600. ranges down to SuA 

All electronics housed in ; 

plug-in unit. Potentiometric 

therefore flected by input 

line resi e. Load resist- four-point 

ance up to 4000 ohms. Com able with indicating ar 

pact - size 9° square x 5° deep control tie f 

approx required. men under test. 


Send for Laboratory Brochure ref. L.P 


FIELDEN ELECTRONICS LTO ' WYTHENSHAWE * MANCHESTER ‘Phone : Wythenshawe 325! (4 lines) ‘Grams : Humidity Manchester | INDICATING 


RECORD) 
ALSO AUSTRALIA, ITALY AND CANADA Branch Offices: LONDON, WALSALL, STOCKTON-ON-TEES, EDINBURGH and DUBLIN CONTROL 


LAB2 


B.D.H. Laboratory Chemicals 


cover every aspect of laboratory} practice 


Pathologist, analyst, metallurgist, schoolmaster — each finds the B.D.H. 
catalogue equally useful. The six thousand laboratory chemic 
contains range from sugar phosphates to technical dyes, 
indicators to micro-analytical reagents, from microse¢ 
stains to Jet-test solutions, It covers every ticht in which pr 
work ts carried out in chemical labor 
Stabilized Raney nickel catalyst, concentrated volumetric s 
tablets for Kjcldah! determinations, ‘Narrow Ra 
‘Wide Range’ indicator papers, tablets for milk testing and pr 


reagents for general and clinical analysis arc 


of special B.D.H. items that save tu d trouble in the labor 


rHE BRITISH DRUG HOUSES LTD 
B.D.H. LABORATORY CHEMICALS DIVISION 
POOLE 
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NOW! 


...for RELIABLE 
oxygen analysis 


in the laboratory, 


in the hospital, in industry 


| ={-Yos -4sal-1a me), ar .\-] 6 =e) OAc] 4 mc) 


Now, there is no need to guess about the 
oxygen content of air or other gases. The 
Model D2 Analyser is a scientific instru- 
ment which provides a fast, accurate and 
convenient measurement of oxygen in al- 


most any mixture of gases. 


It is completely self-contained, portable 
and easy to use. Just squeeze a bulb to 
draw the sample into the analyser, press 
a switch, and read the O, content instant- 
ly—either in percentage (from 0-100% or 
0-25%), or partial pressure (0-760 mm 
Hg.) 


For further information, send today for 


leaflet L.P.3 


Beckman: 


APRIL 1960 


Instruments Limited 
Glenrothes, Fife, Scotland 


Tel: Glenrothes 2151 Telex 72135 
Telegrams: “Beckman, Glenrothes” 
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POLARISING MICROSCOPE 


The NEW 
MODEL PN 


Please ask for free catalogue 


JAMES SWIFT & SON LTD. 


113-115a Camberwell Road, London, S.E.5. Telephone: RODney 5441 








NEW LABORATORY 
SCAFFOLDING 


(UNIFRAME) 


RALPH CUTHBERT LTD 


10-16 WESTGATE 26 MORTIMER STREET 


HUDDERSFIELD & LONDON, W.1 
Tel. HUDD. 6323/4/5 Tel. MUSEUM 3512/3 





\ Accurate Angle Boss- Universal Bosshead 
head with Tommy- holds Rods at any 
Bar Retaining Screws angle in any plane 
needs no Keys 


WRITE FOR ILLUSTRATED LEAFLET 





SOLE AGENTS FOR 
GAINSBOROUGH 


LABORATORY OVENS, INCUBATORS AND BATHS 
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SPECTRA 








A NEW INSTRUMENT FOR COLORIMETRIC ANALYSIS 


Applications in 
MEDICINE 

WATER TREATMENT 
METALS 
AGRICULTURE 
SEWAGE WORKS 
FOOD 

BREWING 


The ‘EEL’ Spectra is a versatile, accurate instrument combining a high performance with simplicity and 


convenience in use. 


% Continuous spectrum wedge gives choice of wave length at any 
point throughout the visible spectrum, 


% Sealed galvanometer eliminates coil stiction and loss of linearity 


% Only a single photocell is employed at all wave lengths, and no 
amplifier or internal battery is required. 


Send for free technical details, illustrated brochure and method sheets. 


EVANS ELECTROSELENIUM LTD 


SALES DIVISION 94 . ST. ANDREW’S WORKS . HALSTEAD . ESSEX 


SALES & SERVICING AGENTS THROUGHOUT 
THE WORLD 
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CATFORD - LONDON SEG : HiTher Green 4814/5 


Astell 


LABORATORY SERVICE COLTD 


Over one thousand laboratories 
throughout the world have adopted this 
Astell method which entirely mechanises 
the whole process of making bacteria 
counts. It cuts material cost by one half, 
saves bench and incubator space, is 
more convenient and, compared with the 
Petri dish technique, saves a great 

deal of time. It is particularly suitable 
for control purposes involving routine 
bacteria count determinations, and 

is included as one of the methods 
recommended for this purpose in the 

! ith edition of Standard Methods for 
Milk Analysis (American Public 

Health Association) and the new 
provisional standards to be issued by the 
British Standards Institution 





Introducing a 


A new general-purpose stainless- 

steel water-bath with effective 
temperature range from room 
temperature up to 100°C. 

Features include new hydraulic 
thermostat. Control + 0-5°C. 

Working space 18" « 12” x 74" deep. 

A gabled cover, cooling coil and racks to 
hold 36 tubes are available at extra cost. 
Delivery is prompt. 


CHARLES HEARSON 
& CO. LTD. 


WILLOW WALK, BERMONDSEY, S.E.1 
Telephone: BER 4494 
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Write for leaflet 1 WB giving full detaii 


NORTHERN | 161 Brownlow Hill, 


OFFICE : Liverpool, 3 


Telephone: Royal 7995 
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1 SECOND IN 6 YEARS corresponds to a Standard Deviation of | microgramme on a 200g balance 
Such is the remarkable accuracy attained on a Stanton High Precision balance 
That's why the laboratories in § continents, charged with maintaining the world 


standards of mass, turn to Stanton for their precision balances and weights 


That is why the 


SUPA be) 


THERMO-RECORDING BALANCE 
has achieved its success 


The THERMO-BALANCE automatically records weight, time 


and temperature changes. Air-damped, suitable for total 
load of 50g; may be supplied with sensitivity of Img or 
1/10mg. Standard furnace (illustrated) suitable for 1,000 C, 
but alternative furnaces for both high and low tempera- 
tures can be made. Once set, the Thermo-Balance will 
reproduce and record weight changes, time and temperature 


for periods up to several days 


Fully descriptive leaflet available 


S T A N T ( i Thermo-recording Balances 


STANTON INSTRUMENTS LTD *: 119 OXFORD STREET * LONDON W.1 


Regd. Trade Mark Telephone: Gerrard 7533 * Cables: Stanbal London 
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This unique water still is in use in a number of research establish- 
ments and hospitals where water of the highest purity is essential. 


with heater and all electrical equipment 
£25. 10s. Od. inclusive of carriage and 
packing in U.K. 

Obtainable ONLY from 


L. V. D. SCORAH, M.Sc. 
(Manufacturer of the ‘SCORAH’ Blowpipe). 
44, NORTHFIELD ROAD, KINGS NORTON, 
BIRMINGHAM, 30. Kings Norton 1885 


Price complete 
230 volt (a.c. only) 


The SCORAH Automatic Electric 
all glass WATER STILL ( patented) 


Automatic. Can be left on without attention. Heater cur- 
rent cuts off if water supply is interrupted, or inadequate or 
forgotten. When receiver (5 litres capacity) is full, cur- 
rent cuts off. When distilled water is drawn from receiver, 
the still resumes operation until receiver is refilled. 


Purity. Electrostatically charged condenser droplets can 
pick up fumes, dust and air-borne organisms from the 
laboratory atmosphere. The design of the receiver vessel 
ensures absence of such contamination. 


Efficiency. Heater of Scorah design and manufacture, con- 
sumption 1700 watts, output 2-4 litres per hour (the full 
theoretical yield). Cost 34d. per gallon at Id. per unit. 


Safety. The heating element is out of contact with the feed 
water thus eliminating danger from ‘live’ water supply 
or electrolytic effects or ‘burn out’. 


Assembly. No retort stands or clamps are required. The 
24” diameter ball joint gives a strainless set-up. Outlet 
cap on boiler for quick periodical drain-off of sediment. 
The still may be installed on a shelf or platform about 
1 ft. above bench level near a sink and enclosed in a trans- 
parent plastic cover to keep out dust. Phoenix heat- 
resisting glass. Interchangeable ground glass joints. 











fastidious pathogens. 


in two forms: 


(equivalent to | litre). 





MANCHESTER LIVERPOOL 








LABACTA 


Research on amino acid metabolism has led to the development of this standardized 
nutrient base of uniform quality which supplies the essential requirements of the most 


Labacta is now in general use in many major hospital laboratories, and it is available 


Labacta Blood Agar Base (nutrient agar) for the growth of blood pathogens including 
meningococci, and B-hemolytic streptococci, packed in 450g. bottles (equivalent to 15 litres 
of media), and in sachets of 30g. (equivalent to | litre). 

Labacta Nutrient Broth for use as a nutrient base in culture media for the salmonella 
and shigella range, also mycobacterium tuberculosis and entamoeba histolytica. 


Packed in 500g. bottles (equivalent to 25 litres of nutrient) and in sachets of 20g. 


The new sachet packs will be found to be most convenient and economical in use. 
May we send you full details and a sample for trial in your own laboratory ? 
Manufacturers: Bet & Sons Ltp., LiveRPOOL, 3 


Sole Distributors: J. W. TOWERS & CO. LTD., Victoria House, Widnes, England. 


STOCKTON-ON-TEES LONDON 
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E-MIL 
VISCOMETER 
TUBES 


With E-MIL 
‘TREAMIC’ 
permanently 
filled 
graduations 


Standard U Tube 
Viscometer 
Ref: BS/U 


E-MIL Viscometers main- 
tain the E-Mil reputation for 
extremely high accuracy in 
laboratory glassware. They 
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laboratory triple roll mills 


These are extremely useful mills for the dis- 
persion of solids in liquids and used by leading 
manufacturers in many industries for processing 
creams, ointments, paints, pastes, plastisols, prin- 

ting inks, etc 
There are three models available with roll diame- 
ters 2", 34° and 6", and are supplied complete with 
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latcer either solid or hollow for heating or cooling 
The No. 2 model shown with 34° diameter rolls, 1 h.p 
motor and built-in push-button starter, can deal with 
test samples or small-scale production batches up to 40 Ib 
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He’s out 
to prove 


something 


} 


Most of us, in our formative years had decided 


views that this gentleman never really deserved laurel leaves. 
However, he reached some very sound conclusions. 

We have a few theories also,about 

the installation and equipping of laboratories. 

Hf this is one of your problems, we may be able to help 


in getting that quart into a pint pot 


GRIFFIN & GEORGE 
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A member of the Griffin and George group of Companies 
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EDITORIAL 


HIS year is a land mark in the 

history of the scientific control 
of food. From the sixteenth cen- 
tury onwards various statutes had been passed dealing 
with the control of foods and beverages, but these were 
primarily concerned with revenue interests. Following 
various medical activities in the 1850's the Adulteration 
Act was passed in 1860. This Act and a subsequent one 
in 1872 made it an offence to adulterate foods. Although 
these Acts provided for analysts there were no standards 
for foods, and in those days analytical chemistry was 
very primitive as far as foods were concerned. Analysts, 
therefore, had to devise their own methods and set their 
own standards. It is not surprising that under such 
conditions little progress was made. The Food and 
Drugs Act of 1875 provided for the appointment of 
public analysts, and there have been further Acts of 
1928 and 1955. Even today, however, the scientific 


Food Analysis and 
Food Legislation 


aspects of our food laws are far from satisfactory. Few 


foods are defined, there are few standards and only 
rarely are official testing methods laid down. The control 
of food is shared by a number of authorities, including 
the Government which makes the laws, the local 
authorities whose duty it is to enforce them (by prose- 
cution when necessary), the public analysts who are 
responsible for the testing and interpretation of the 
analytical results, and the courts which decide if a 
conviction is to be recorded 

The Food and Drugs Act itself does not in general 
include the few definitions and standards which have 
been made. These are usually set out in Regulations and 
Orders. One of the most important is the Labelling of 
Food Order, 1953 which is intended to protect the 
public from deception and fraudulent claims by food 
manufacturers. Most of the more advanced countries 
today have laws about food which are far more rigid 
and detailed than those in Britain. These frequently 
contain definitions and specify analytical methods, and 
this system makes it much easier for both the authorities 
and the analysts. Commercial interests are naturally 
reluctant to be controlled, but specific requirements at 
least have the advantage that all parties know where 
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they stand. If there is to be a regulation, it should pre- 
ferably be clear above dispute. 

If a standard is laid down it must obviously depend 
on one or more analytical methods. Analysis of food is 
a very tricky problem, and it is often impossible to 
determine the desired constituent directly. For example, 
such constituents as moisture, fat, ash, protein (as 
nitrogen), various minerals, trace elements and vitamins 
can usually be determined with a fair degree of accuracy, 
and reproducibility between laboratories is good. On 
the other hand, more general constituents such as fruit 
contents, milk solids-not-fat and other natural in- 
gredients of compounded foods often cannot be 
determined with accuracy, and the more numerous the 
ingredients of the food the more difficult does analysis 
become. Further, these are the ingredients in which the 
consumer is most interested. Although in practice all 
analysts concerned—public analysts, food scientists and 
Government Chemist’s staff—use much the same 
methods, any public analyst acting for a local authority 
is entitled to use his own method and to attach his own 
interpretation to the results he obtains. Other countries 
such as U.S.A., Canada and some in Western Europe 
not only have exact definitions of foods in analytical 
terms but have official methods which can be followed 
by all parties concerned. The official methods of the 
Association of Official Agricultural Chemists in U.S.A. 


constitute an excellent example of this system. Even if 


the official method is not the latest or best, there is at 
least uniformity in the examination of the food. With a 
few exceptions in this country we have no such official 
methods. The former Society of Public Analysts did 


excellent work in publishing many good methods for 
some foods, but these are not official methods although 
they are frequently used. A disadvantage we suffer from 
in Britain is a multiplicity of scientific bodies, especially 


in chemistry. Thus we have the Chemical Society, the 
Society of Chemical Industry, the Royal Institute of 
Chemistry, the Society for Analytical Chemistry, as 
well as a large number of societies (mainly chemists) 
devoted to one field or interest. One result of this 
diversity of organization is that it has been left to the 
British Standards Institution to attempt the standard- 
ization of analytical methods for foods and other 
materials. The B.S.I. originated from engineering activi- 


ties, but all its analytical committees consist mainly of 


chemists. If there had been one chemical organization, 
with appropriate sub-divisions, analytical methods for 
all materials could have been standardized long ago, 


and chemists would not be paying a multiplicity of 


subscriptions. A chemist who takes his work seriously 
today can easily pay about £30 annually in subscrip- 
tions, and in spite of this we are still without standard 
methods, and chemists are dependent on an outside 
organization for the establishment of methods which are 
gradually becoming recognized as standard methods. 

Standards for foods may give consideration to several 
aspects, such as contents of natural ingredients, e.g. 
orange juice and milk solids-not-fat, nutritive values 
based on protein, minerals and vitamin contents, 
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absence of cheap substitutes, and absence of harmful 
additives. Our few standards are, strangely enough, 
largely concerned with those qualities which cannot be 
accurately assessed. Typical examples are the fruit 
contents of squashes, the meat content of sausages, and 
the milk solids-not-fat content of ice cream. A 
more satisfactory approach to the scientific control of 
foods would have been one based on those properties 
which can be measured with some reasonable degree of 
accuracy in the laboratory. There are many which are 
of great nutritive importance, and emphasis on these in 
the initial stages would have been more rewarding. 
Considerable attention is sometimes paid to whether a 
particular ingredient, e.g. a specified fat, is genuine or 
not. It is often difficult to be precise on this sort of 
problem, and there is really no nutritive advantage 
under consideration because all natural fats have much 
the same nutritive value, apart from certain properties 
of therapeutic interest which can be easily assessed. 

To sum up, it would be more satisfactory to frame 
food control legislation on those properties which can 
be measured, and which are of nutritional significance. 

The Labelling of Food Order in some ways is 
legislation in advance of our scientific knowledge. It is 
doubtful if we know enough of the requirements of 
humans for vitamins and minerals to lay down precise 
limits as to how a food can be assessed in respect of its 
value in vitamins, minerals and trace elements. It would 
be simpler and safer merely to require all compounded 
foods to bear a label stating the absolute contents of its 
ingredients, e.g. casein, soya flour, maize oil, and also 
the absolute contents of its added ‘chemical’ constitu- 
ents, e.g. phosphates, citric acid, glucose, vitamins, 
minerals and trace elements. These can usually be 
determined in the laboratory, and the consumer can 
take advice as to the value of any compounded food. 
Attempts to control advertising claims to prevent de- 
ception of the public are laudable, but often fail 
because a competent food scientist can usually so frame 
an advertisement that a statement can be true scienti- 
fically but misleading to the general public. 


Institute of Metals Awards 


The Council of the of Metals 
following awards: 

Institute of Metals (Platinum) Medal for 1960 to Prof. 
Robert Franklin Meh! (Head, Department of Metallurgical 
Engineering, Carnegie Institute of Technology, Pittsburgh. 
in recognition of his outstanding contributions to the science 
of metals and to metallurgical education. 


Roserhain Medal for 1960 to Prof. Norman James Petch 
(William Cochrane Professor of Metallurgy, King’s College, 
University of Durham) in recognition of his outstanding 
contributions in the field of physical metallurgy. 

W. H. A. Robertson Medal and Premium for 1959 to Dr. 
Maurice Cook and Mr. E. Swainson (formerly Chairman 
and Assistant Manager, Technical Department, respectively, 
Imperial Chemical Industries, Ltd., Metals Division, Witton, 
Birmingham) for a paper on ‘Arc Melting of Reactive and 
Refractory Metals’, published in the Journal of the Institute 
of Metals, 1958-59, Vol. 87, pp. 161-173. 


Institute announces the 
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ARTICLES 


SELECTIVE MEDIA FOR THE ISOLATION AND 
ENUMERATION OF LACTOBACILLI 


by M. Elisabeth Sharpe 


National Institute for Research in Dairying, University of Reading 


HE isolation and enumeration of lactobacilli are of 
f bate importance as the significance and inter- 
relationships of these and other micro-organisms in 
many diverse natural habitats are investigated. It has 
been of particular interest to isolate them selectively 
from such sources as the intestine of man and animals, 
from saliva, milk and dairy products, silage, grass, 
spoiled beer and wines, and certain fermentation 
products, and the difficulty of isolating lactobacilli from 
such sources, where they may occur among large 
populations of much less fastidious organisms, has been 
recognized for many years. Taking into account the 
high acid tolerance of lactobacilli, early investigators 
(McIntosh, James and Lazarus-Barlow, 1922) used 
nutrient broth media at a low pH, often acidified with 
acetic acid, to suppress the growth of other organisms. 
Such media were not satisfactory, however, as their poor 
nutritional qualities allowed only a proportion of the 
lactobacilli present to develop. Tomato juice media, 
used by later workers, gave a better growth of lacto- 
bacilli, but were not entirely selective, even at an acid 
pH, as yeasts, moulds and streptococci were liable to 
grow and sometimes to outgrow the lactobacilli. The 
addition of thallous acetate to such tomato juice media, 
while suppressing organisms other than lactic acid 
bacteria (Sharpe, 1955) still allowed the streptococci to 
several more highly selective media 
been developed, some of which 
isolations from many different 
more limited 


grow. Recently, 
for lactobacilli have 
have been used for 
sources, and others which have had 
application 


Selective Acetate Media 
The most widely used selective media are all based on 
the use of a low pH, a high concentration of acetate ions 
and the addition of oleate in the form of Tween 80, a 
sorbitan mono-oleate polyoxyalkylene derivative. The 
acetate is inhibitory to other organisms, but does not 
adversely affect the growth of lactobacilli; it has, in fact, 
been shown (Guirard, Snell and Williams, 1946) to 
stimulate the growth of some strains. The Tween 80 
markedly stimulates the growth of lactobacilli Such 
media were first described by Keddie (1951) in this 
country, and Rogosa, Mitchell and Wiseman ( 19Sla, b) 
in the United States Working independently, both 
published formulae for selective agar media which they 
used for the isolation and counting of lactobacilli from 
natural habitats 

Keddie’s medium contained peptone, meat extract, 
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tomato juice, yeast extract, glucose, agar, Tween 80 and 
0-2 molar acetic acid/sodium acetate buffer. The con- 
centrated buffer was sterilized separately and added, just 
before use, to the rest of the medium which had been 
previously sterilized with the pH adjusted to 5-4. This 
was found to be a satisfactory medium for isolating and 
counting the lactobacilli from and silage, 
where they may occur in only small numbers and ‘be 
greatly outnumbered by other organisms, such as 
streptococci, sporeformers and Klebsiella 

An adaptation of Keddie’s medium was used by 
Leesment (1955) in Sweden, who substituted carrot 
juice for tomato juice and added manganese to the 
medium. He was able to lactobacilli from 
Herrgard cheese in the earliest stages of ripening, when 
they occur in small numbers and many streptococci are 
present 

Rogosa, Mitchell and Wiseman’s medium differed 
from Keddie’s in that it contained trypticase, a tryptic 
digest of casein, and not tomato juice or meat extract 
magnesium and iron salts and also citrate 
However, the 


prasses 


isolate 


Manganese, 


and phosphate were added (Table 1) 
essential factors of pH 5-4, and the presence of acetate 
and Tween 80 were the same. The presence of manganese 
is important, especially in conjunction with the correct 


Niven, 1951), as 
homofermentative 


many 
low 


citrate balance (Evans and 
lactobacilli, particularly the 


TABLE I 


Comparison of Rogosa and Modified Rogosa Media 


(after Mattick and Mabbitt, 1956) 





Modified 
Rogosa 
Medium 


Re 1vOSa 


Ingredients 
Medium 


Trypticase B.B.L. 10-9 g 
Tryptic milk digest 
Yeast extract 

KH >PO,4 

(NH 4)>2H citrate 
Salts solution 
Glucose 

Tween 80 
NaAc3H>0O ) 

HAc j 
Agar 

Water to 


0-24 M 


20:4 g 
1092 ml 
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temperature ones and also the hetero- 
fermentative ones, are greatly stimu- 
lated by the addition of manganese 
(Orla Jensen, 1943). Rogosa ef al. 
(1951b) compared the growth of a 
large number of pure cultures of lacto- 
bacilli, representing many different 
species, in tomato juice agar and in 
their selective agar. They found that 
the numbers of lactobacilli were com- 
parable, but the size and rate of 
development of the colonies were 
often greater in the selective medium 
This medium was then used success- 
fully for the isolation and enumera- 
tion of lactobacilli from the saliva of 
man and hamsters, from the faeces of 
hamsters, and from the human 


‘ g. cheese. 


ganisms 


, 


Log. numbers of or 





i = i 





vagina. Lactobacilli were isolated in 
numbers comparable with, or much 
greater than those isolated on tomato 
juice agar, and with the complete 
elimination of micrococci, strepto- 
cocci, moulds, sporeformers and Gram-negative rods. 
Except for the infrequent presence of certain yeasts 
in small numbers, the medium was completely specific 
It is now widely used in the United States for the study 
of lactobacilli in saliva, and their role in dental caries 


Fig. 1. 


It has also been found valuable for investigations of 


lactobacillus populations of the intestine of the chick 
(Wiseman, Sarles, Benton, Harper and Elvehjem, 1956) 
and the pig (Larson and Hill, 1955), and for isolations 
of oral and intestinal strains from the rat (Rogosa, 
personal communication). When used as a broth, in 
serial dilutions, Jensen, Smith, Edmondson and Merilan 
(1956) found it useful for isolating lactobacilli from 


rumen fluid. Lactobacilli have also been isolated from 


milk and sour cream containing very small numbers of 


these organisms (Jensen and Edmondson, 1957) and 
from raw and pasteurized milk, including milks con- 
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lactobacilli and streptococci present in a Cheddar cheese 
(after Mabbitt and Zielinska). 


taining numerous other bacteria (Johns and Cole, 
1959). The latter authors also enumerated the lacto- 
bacilli in Cheddar cheeses over the ripening period, and 
were able to trace their growth in the cheese from two 
days to 12 months 
Mabbitt and Zielinska (1956) described a modifica- 
tion of Rogosa’s medium which they used for enumerat- 
ing the lactobacillus flora of Cheddar cheese. They 
found it invaluable for studying the growth of lacto- 
bacilli in the early stages of cheese ripening, when very 
large numbers of starter streptococci are still present 
in the cheese, and the numbers of lactobacilli are 
extremely small. Fig. | shows the development of 
lactobacilli in a cheese, in the presence of starter 
streptococci The starter streptococci were counted 
on a tomato juice agar, and the lactobacilli on Mabbitt 
and Zielinska’s medium 
Naylor and Sharpe (1958a, b), 
studying the role of lactobacilli in the 
production of flavour in Cheddar 
cheese, confirmed the value of the 
Mabbitt and Zielinska medium for 
isolating lactobacilli in the early 
stages of cheese ripening. Fig. 2 
shows that when they compared the 
proportions of starter streptococc! 
and lactobacilli isolated from trip- 
licate borings of Cheddar cheese in 
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Relative numbers of starter streptococci and lactobacilli isolated from 
triplicate borings on three media during the ripening period of a cheese, when 
picking 20 colonies from the highest countable dilution on each medium (after 


Fig. 2. 


Naylor and Sharpe). 
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vos three different media, during the 
leclobacil; "Pening period of the cheese, the 
shrephococe: selective acetate medium was far 

superior to the other media for 
enumerating lactobacilli. On the 
selective acetate medium it 
possible to isolate lactobacilli as early 


was 
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as 1-4 weeks, no starter streptococci being found. On 
the tomato juice medium lactobacilli were not isolated 
in large numbers until the cheese was six weeks old as 
streptococci occurred in large numbers. Yeast glucose 
agar, a general purpose medium, was even more 
favourable to the starter streptococci. 

Table | shows a comparison of the formulae of the 
Rogosa medium and the Mabbitt and Zielinska 
medium (Mattick and Mabbitt, 1956). The modifications 
consisted of substituting a tryptic digest of skim milk 
for the tryptic casein digest used by Rogosa, and of 
increasing the final concentration of other ingredients 
by 10 per cent. As it was intended to use this medium 
primarily for isolating lactobacilli from cheese, it was 
considered that the whole milk would have better 
nutritional properties than casein digest for’some dairy 
lactobacilli 

Mabbitt and Ziclinska compared their medium with 
Keddie’s medium and found that it gave a better growth 
of Lactobacillus casei and L. plantarum. Leesment 
(1956) confirmed this, using a greater number of strains 
Naylor (1956) compared ‘the growth of several type 
strains of 11 different species of lactobacilli in pure 
culture on tomato juice media and on Mabbitt and 
Zielinska’s medium, using both broth and agar. Most 
of the species grew much better in the Mabbitt and 
Zielinska broth (which has the same formula but with 
the agar omitted) than in tomato juice broth. The 
selective acetate agar gave comparable counts with the 
tomato juice agar for low temperature homofermenta- 
tive lactobacilli and for the heterofermentative lacto- 
bacilli, but with some of the high temperature homo- 
fermentative lactobacilli counts were slightly lower on 
the selective acetate medium. As this acetate medium of 
Mabbitt and Zielinska was designed particularly for 
work with the low temperature homofermentative and 
heterofermentative lactobacilli, occur in 
Cheddar cheese, this medium was considered satisfac 


such as 


tory for such work, particularly in view of the marked 
stimulation of many of the organisms when grown tn it 
Naylor also compared Rogosa’s agar with Mabbitt and 
Zielinska’s agar and found the counts were alike in all 
cases, and that the two media were very similar. Rogosa 
et al. emphasized that the citrate-salts relationship was 
important and suggested that their medium might need 
modifying for thermophilic dairy lactobacilli, such as 
L. lactis or L. helveticus 

Mabbitt and Zielinska’s medium 
applications, for the isolation of lactobacilli from datry 
products: Perry and Sharpe (1960) were able to isolate 
lactobacilli from raw milks when these organisms were 


has found many 


present in very small numters of less than | per ml. of 
milk; Sharpe e7 a/ (1958) isolated lactobacilli as con- 
Starter containing 


growing 


taminants from cheese cultures 
millions of 
Nichols, Sharpe and Naylor (unpublished data) used 


this medium as an aid to eradicate an outbreak of rusty 


vigorously lactic streptococci 


Spot in the cheese of a dairy manufacturing Cheshire 


cheese. The discoloration was found to be due to the 


growth of an orange-red pigmented strain of L. plant- 
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arum. Using the selective medium, the source of the 
infection was discovered, in spite of the large numbers 
of other organisms present in the dairy and its environ- 
ments, and the organism was eliminated. Acetate broth 
was particularly useful here for enrichment, as the 
presence of the spoilage organism was denoted by a 
deep red coloured growth in the bottom of the tubes of 
broth 

The isolation of lactobacilli from the air has also been 
possible. Naylor and Sharpe (1958c) isolated lacto- 
bacilli from the air of a dairy and a cowshed. They used 
a slit sampler, and impinged the air on to a plain 
nutrient agar plate—not on to the selective medium 
When the air has been sampled for the required period, 
a layer of selective agar was poured on top of the 
nutrient agar and exerted its selective action. If the 
organisms were trapped directly on to the acetate 
medium, the impinging air dried the medium, causing 
the acetate to crystallize out, and increased the con 
centration of acetate sufficiently to prevent even the 
growth of lactobacilli. Perry, Sharpe and Mattick (1958), 
using this method, and 
lactobacillus flora of the air in a number of commercial 


isolated characterized the 
creameries 
Neither Rogosa ef a/. nor Mabbi Zielinska 


sterilized their media before use, although in each case 


and 


the ingredients were heated at some stage in ther 
The sufficient to 
sterilization 


preparation inhibitory effect was 


further 
were dispensed hot into screw-capped bottles. After 


render unnecessary, if the media 


storage in the refrigerator for at lcast six months, they 


remained free from contamination Prolonged or re 
peated heating darkened them and also diminished the 
growth of some strains of lactobacilli. The pH was 
critical: at pH 5-6 lactic streptococci would also grow, 
while at pH 5:2 


bacilli was retarded 


the growth of some strains of lacto 


For the isolation of lactobacilli from natural sources, 
plates of these selective media should be incubated for 
three days at 37 C. or five days at 30 C., the temperature 
of incubation depending on the habitat. It is preferable 
to incubate plates in anaerobic jars under an atmosphere 
ol 9S per cent hydrogen or nitrogen 5 per cent CO 

(without sparku y the jar). Not only does this prevent 
and give the semi-anaerobic conJit ons 
prel rred by lactoba li, but the CO>h 


th. If, however, the plates have to be 


evaporat on 
sa suimulatory 


effect on their ger 


incubated aerobically, double layer plates of selective 
medium should be used, to give the semi-anaecrobic 
conditions, and to prevent evaporation 

It is seldom that a medium is completely selective for 


other 


a particular group of organisms and a few 
organisms have been found to develop on the acetate 
that yeasts 


Keddie found that 


media. Rogosa ef a/. found occasionally 
occurred in much reduced numbers 
leuconostocs and a micrococcus also deve oped on his 
findings with 
and Ziclinska 


colonies of 
that 


medium, and Leesment reported similar 
Keddie medium. Mabbitt 
micrococct and pinpoint 


work has 


his modihed 


also found 


leuconostocs. Later shown, however. 
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temperature ones and also the hetero- 
fermentative ones, are greatly stimu- 
lated by the addition of manganese 
(Orla Jensen, 1943). Rogosa ef al. 
(1951b) compared the growth of a 
large number of pure cultures of lacto- 
bacilli, representing many different 
species, in tomato juice agar and in 
their selective agar. They found that 
the numbers of lactobacilli were com- 
parable, but the size and rate of 
development of the colonies were 
often greater in the selective medium. 
This medium was then used success- 
fully for the isolation and enumera- 
tion of lactobacilli from the saliva of 
man and hamsters, from the faeces of 
hamsters, and from the human 
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vagina. Lactobacilli were isolated in 
numbers comparable with, or much 
greater than those isolated on tomato 
juice agar, and with the complete 
elimination of micrococci, strepto- 
cocci, moulds, sporeformers and Gram-negative rods. 
Except for the infrequent presence of certain yeasts 
in small numbers, the medium was completely specific. 
It is now widely used in the United States for the study 
of lactobacilli in saliva, and their role in dental caries. 
It has also been found valuable for investigations of 
lactobacillus populations of the intestine of the chick 
(Wiseman, Sarles, Benton, Harper and Elvehjem, 1956) 
and the pig (Larson and Hill, 1955), and for isolations 
of oral and intestinal strains from the rat (Rogosa, 
personal communication). When used as a broth, in 
serial dilutions, Jensen, Smith, Edmondson and Merilan 
(1956) found it useful for isolating lactobacilli from 
rumen fluid. Lactobacilli have also been isolated from 
milk and sour cream containing very small numbers of 
these organisms (Jensen and Edmondson, 1957) and 
from raw and pasteurized milk, including milks con- 
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taining numerous other bacteria (Johns and Cole, 
1959). The latter authors also enumerated the lacto- 
bacilli in Cheddar cheeses over the ripening period, and 
were able to trace their growth in the cheese from two 
days to 12 months. 

Mabbitt and Zielinska (1956) described a modifica- 
tion of Rogosa’s medium which they used for enumerat- 
ing the lactobacillus flora of Cheddar cheese. They 
found it invaluable for studying the growth of lacto- 
bacilli in the early stages of cheese ripening, when very 
large numbers of starter streptococci are still »>resent 
in the cheese, and the numbers of lactobacilli are 
extremely small. Fig. | shows the development of 
lactobacilli in a cheese, in the presence of starter 
Streptococci. The starter streptococci were counted 
on a tomato juice agar, and the lactobacilli on Mabbitt 

and Zielinska’s medium. 
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studying the role of lactobacilli in the 
cheese, confirmed the value of the 
Mabbitt and Zielinska medium for 
isolating lactobacilli in the early 
stages of cheese ripening. Fig. 2 
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shows that when they compared the 
proportions of starter streptococci 
and lactobacilli isolated from trip- 
licate borings of Cheddar cheese in 
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Fig. 2. Relative numbers of starter streptococci and lactobacilli isolated from 
triplicate borings on three media during the ripening period of a cheese, when 
picking 20 colonies from the highest countable dilution oa each medium (after 

Naylor and Sharpe). 
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three different media, during the 
ripening period of the cheese, the 
acetate medium was far 
the other media for 
enumerating lactobacilli. On the 
Selective acetate medium it was 
possible to isolate lactobacilli as early 


24-5 
loctobacill 
streplococe: 


selective 
superior to 
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as 1-4 weeks, no starter streptococci being found. On 
the tomato juice medium lactobacilli were not isolated 
in large numbers until the cheese was six weeks old as 
streptococci occurred in large numbers. Yeast glucose 
agar, a general purpose medium, was even more 
favourable to the starter streptococci. 

Table I shows a comparison of the formulae of the 
Rogosa medium and the Mabbitt and Zielinska 
medium (Mattick and Mabbitt, 1956). The modifications 
consisted of substituting a tryptic digest of skim milk 

r the tryptic casein digest used by Rogosa, and of 

creasing the final concentration of other ingredients 

10 per cent. As it was intended to use this medium 

marily for isolating lactobacilli from cheese, it was 

sidered that the whole milk would have better 
ritional properties than casein digest for some dairy 
tobacilli. 

Mabbitt and Ziclinska compared their medium with 

ddie’s medium and found that it gave a better growth 

Lactobacillus casei and L. plantarum. Leesment 

/56) confirmed this, using a greater number of strains. 

ylor (1956) compared the growth of several type 

ains of I1 different species of lactobacilli in pure 
ture on tomato juice media and on Mabbitt and 
linska’s medium, using both broth and agar. Most 
the species grew much better in the Mabbitt and 
‘linska broth (which has the same formula but with 
agar omitted) than in tomato juice broth. The 
ective acetate agar gave comparable counts with the 
1ato juice agar for low temperature homofermenta- 
lactobacilli and for the heterofermentative lacto- 
ili, but with some of the high temperature homo- 
mentative lactobacilli counts were slightly lower on 
selective acetate medium. As this acetate medium of 

ibbitt and Zielinska was designed particularly for 
rk with the low temperature homofermentative and 
erofermentative lactobacilli, such as occur in 
eddar cheese, this medium was considered satisfac- 
y for such work, particularly in view of the marked 
mulation of many of the organisms when grown in it 
ylor also compared Rogosa’s agar with Mabbitt and 
linska’s agar and found the counts were alike in all 
es, and that the two media were very similar. Rogosa 
al. emphasized that the citrate-salts relationship was 
portant and suggested that their medium might need 
difying for thermophilic dairy lactobacilli, such as 
lactis or L. helveticus 

Mabbitt and Zielinska’s medium has found 

)plications, for the isolation of lactobacilli from dairy 

oducts: Perry and Sharpe (1960) were able to isolate 

ctobacilli from raw milks when these organisms were 


many 


esent in very small numters of less than | per ml. of 
ilk; Sharpe ev a/. (1958) isolated lactobacilli as con- 


minants from cheese starter cultures containing 
llions of vigorously growing lactic streptococci 
chols, Sharpe and Naylor (unpublished data) used 
s medium as an aid to eradicate an outbreak of rusty 
ot in the cheese of a dairy manufacturing Cheshire 
eese. The discoloration was found to be due to the 
owth of an orange-red pigmented strain of L. plant- 
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arum. Using the selective medium, the source of the 
infection was discovered, in spite of the large numbers 
of other organisms present in the dairy and its environ- 
ments, and the organism was eliminated. Acetate broth 
was particularly useful here for enrichment, as the 
presence of the spoilage organism was denoted by a 
deep red coloured growth in the bottom of the tubes of 
broth. 

The isolation of lactobacilli from the air has also been 
possible. Naylor and Sharpe (1958c) isolated lacto- 
bacilli from the air of a dairy and a cowshed. They used 
a slit sampler, and impinged the air on to a plain 
nutrient agar plate—not on to the selective medium 
When the air has been sampled for the required period, 
a layer of selective agar was poured on top of the 
nutrient agar and exerted its selective action. If the 
organisms were trapped directly on to the acetate 
medium, the impinging air dried the medium, causing 
the acetate to crystallize out, and increased the con- 
centration of acetate sufficiently to prevent even the 
growth of lactobacilli. Perry, Sharpe and Mattick (1958), 
using this method, and characterized the 
lactobacillus flora of the air in a number of commercial! 


isolated 


creameries 

Neither Rogosa er a/. nor Mabbitt and Zielinska 
sterilized their media before use, although in each case 
the ingredients were heated at some Stage in thei 
preparation. The inhibitory sufficient to 
render further sterilization unnecessary, if the media 
After 


effect was 
were dispensed hot into screw-capped bottles 
storage in the refrigerator for at Icast six months, they 
remained free from contamination. Prolonged o1 re- 
peated heating darkened them and also diminished the 
growth of some strains of lactobacilli. The pH was 
critical: at pH 5-6 lactic streptococci would also grow, 
while at pH 5-2 the growth of some strains of lacto- 
becilli was retarded 

For the isolation of lactobacilli from natural sources, 
plates of these selective media should be incubated for 
three days at 37 C. or five days at 39 ¢ , the temperature 
of incubation depending on the habitat. It is preferable 
to incubate plates in anaerobic jars under an atmosphere 
of 95 per cent hydrogen or nitrogen 5 per cent CO2, 
(without sparking the jar). Not only does this prevent 
evaporation, and give the semi-anaerobic conJit ons 
pref_rred by lactobav 'l, but the CO> has a stimulatory 
effect on thei growth If, however, the plates have to be 
incubated aerobically, 
medium should be used, to give the semi-anaerobic 


double layer plates of 


selective 
conditions, and to prevent evaporation 

It is seldom that a medium is completely selective for 
a particular group of organisms and a few other 
organisms have been found to develop on the acetate 
Rogosa et al. found that yeasts occasionally 
Keddie found that 


media 
occurred in much reduced numbers 
leuconostocs and a micrococcus also developed on his 
medium, and Leesment reported similar findings with 
Keddie medium. Mabbitt and Zielinska 
micrococci and colonies of 
Later work has that 


his modified 


found pinpoint 


also 


leuconostocs shown, however, 


776 





these so-called micrococci were probably pediococci; 
Gibson, Stirling, Keddie and Rosenberger (1958) have 
now reported the isolation of pediococci from silage on 
the Keddie medium, and some of Mabbitt and Zielin- 
ska’s strains have been identified by Dr. E. I. Garvie 
(private communication) as Pediococcus cerevisiae. 
Naylor and Sharpe (1958b) and Perry and Sharpe (1960) 
have since also isolated leuconostocs and P. cerevisiae 
from raw milk and from Cheddar cheese when using 
Mabbitt and Zielinska’s medium. It is likely that 
previous workers who have reported the presence of 
micrococci in ripening cheese were on some occasions 
isolating pediococe!. As Dacre (1958), who also isolated 
pediococci from Cheddar cheese has pointed out, these 
organisms may have a much more varied habitat than 
previously supposed 


Attempts to suppress the pediococci and leuconostocs 
on the selective media have not met with success 
Raising the acetate or sodium chloride concentration 
(Mabbitt and Zielinska, 1956; Leesment, 1956), 
addition of thallous acetate (Leesment, 1956), or di- 
nitrophenol or thioglycollic acid (Beech and Carr, 
1955; Leesment, 1955) did not inhibit the pediococci at 
all, and only partially suppressed the leuconostocs. One 
may suppose that their metz ibolic pathways are to some 
extent similar to those of the lactobacilli. As these other 
organisms may occur on the selective media when 
isolating from some habitats, confirmation of the 
identity of the organisms developing on such media 
will be required by picking colonies for microscopic 
identification 


Selective Media for Aciduric Conditions 

Other methods of selectively isolating lactobacilli by 
differential media have been employed in the brewing 
and cider making industry. Here it is necessary to 
suppress such aciduric organisms as yeasts, moulds, 
{cetobacter, Flavobacterium proteus, leuconostocs and 
pediococci, and a number of inhibitory chemical 
compounds and antibiotics have been found useful. 
Strandskov, Brescia and Bockelmann (1953), investigat- 
ing media which would be selective for lactobacilli from 
brewer's yeast, found that the addition of some pheny! 
alcohols and phenols, such as phenyl ethyl alcohol, to a 
basal glucose yeast medium, suppressed the growth of 
the Gram- negative bacteria and the yeasts and allowed 
only lactobacilli and pediococci to grow Alternatively, 
the addition to the basal medium of Actidione to suppress 
the yeasts, and of Polymixin B to suppress Gram- 
negative bacteria and pediococci, resulted in even 
greater selectivity, as the pediococci were also inhibited. 
Williamson (1959), also working on the control of 
contaminants of brewer's yeasts, found that the basal 
media in use for selectively isolating lactobacilli did not 
lactobacilli 
liver 
un- 


give adequate growth of all strains of 


examined. He devised a medium containing 

extract, maltose, casein hydrolysate and boiled 
hopped beer, which gave a much more profuse growth 
of lactobacilli than the media previously used. Actidione 
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(10 ug./ml.) was added to suppress the yeasts, and 
Polymixin B (10 ug./ml.) to suppress F. proteus 
Acetobacter was found to be relatively resistant to 
Polymixin B, but was almost completely inhibited on 
this medium by incubating plates in an atmosphere of 
CO >, and by raising the pH of the medium from 5-5 to 
just over 6-0. Phenyl ethyl alcohol (0-3 per cent) was of 
some value, but considerably reduced the counts of 
some strains of lactobacilli 


In their detailed survey of inhibitory compounds for 
the isolation of yeasts and bacteria found in apple 
juices and cider, Beech and Carr (1955), using a collec- 
tion of type strains of yeasts, lactic acid bacteria and 
Acetobacter, examined a wide variety of organic 
chemical compounds and antibiotics. The basal 
medium was a wort agar at pH 5-4; selective media for 
lactic acid bacteria were tested anaerobically under 
CO». It was found that only sorbic acid (2,000 ppm) 
inhibited the acetic acid bacteria and did not affect the 
growth of the lactic acid bacteria, and also, in conjunc- 
tion with Actidione (50 ppm) and dehydroacetic acid 
(250 ppm) suppressed the yeasts present. 2 : 4 dinitro- 
phenol suppressed the streptococci tested (leuconostocs 
and Str. cremoris) while allowing the lactobacilli 
(L. brevis, L. buchneri, L. fermenti, L. hilgardii, l 
L. plantarum and L. leichmannii) to grow. The compound 
O-pheny! phenol would have been useful in distinguish 
ing the streptococci from the lactobacilli, except that 
L. mesenteroides was not inhibited, while L. casei was 
The heterofermentative lactobacilli were more resistant 
than the homofermentative species to the action of the 
test substances 


casel, 


A number of selective media for lactobacilli are now 
available. The choice of medium must be determined by 
the environment from which isolations are to be made 
A medium containing Actidione is extremely useful for 
suppressing brewery yeasts, but yeasts from other 

sources may not be quite so sensitive to this compound 
(Beech and Carr, 1955). The acetate media, so valuable 
for isolating lactobacilli from a wide variety of animal, 
dairy and plant sources, might be less satisfi ictory for 
the examination of fermentation products in such 
instances where an aciduric flora is present and where 
the lactobacilli may have somewhat different nutritional 
requirements from the more commonly encountered 
species. The importance of an adequate nutritional 
medium for selective isolation must be emphasized. A 
differential medium is likely to contain substances or 
conditions (such as pH) which do not encourage 
optimum growth, and may be on the threshold of 
inhibition even for the organisms to be selected. The 
combination of such conditions with a nutritionally un- 
balanced or inadequatemedium would result in suppres- 
sion of the more fastidious species of the very organisms 
to be isolated. A basal medium giving vigorous growth 
of the organisms to be selected is essential. This 
condition is particularly well fulfilled by the acetate 
media, where Keddie, Rogosa er a/. and Mabbitt and 
Zielinska all observed a much better development of 
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colonies of lactobacilli in their media than on the various 
tomato juice media commonly used for culturing 
lactobacilli. 

Such points as these must be considered before 
choosing the most suitable selective medium, particu- 
larly in any new field of investigation. 
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CORRESPONDENCE 


David and Goliath 


To the Editor, 


Laboratory Practice 


"YEAR Sik,—The interesting article, under the above 
tle, in the February issue of your journal, considers 
he structure of the laboratory furnishing industry as 
‘en from the user’s point of view. The writer of the 
rticle gives the impression that a number of small 
usinesses (giving a restricted, but very personal service) 
e overtowered by some gigantic organizations 
easonably efficient, but soulless.) How near to reality 
this picture? The industry is at present headed by 
me five companies each employing between one 
ndred and six hundred people on its laboratory 
rnishing activities, i.e. excluding manufacture; the 
maining firms are all smaller in size. To call the first 
oup ‘giant companies’ seems strange, judged by 
sent-day industrial and commercial standards. This 
ill the more true if it is realized that, as in the case of 
compeny, the staff are divided between a number of 
tonomous branches, each having its own local 
nagement, carrying comprehensive stocks and pro- 
ing a full sales service: personal contact is further 
engthened by making both inside sales staff and out- 
€ representatives responsible for limited areas, so 
t, to them, customers are not merely ‘names, but 
tinct human beings.’ This process of decentralization 
n reaches the level of van drivers who, by serving 
ularly the same district, can make their own contri- 
tion in this matter of customer relations. If it can 
s be refuted that the larger company is capable of 
viding a service with a personal touch, what addi- 
ial reasons are there for its existence? Your article 
htly mentions comprehensive catalogues, large stocks, 
elopment and technical departments: in short, the 
id of service which a mere middleman can normally 
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not provide and which, therefore, is frequently also of 
considerable indirect value to the smaller competitor 
But surely the whole problem needs to be considered 
from a wider economic angle? The industry is one 
where overhead expenditure is both heavy and, to ; 
large extent, of a ‘fixed’ nature, that is to say, much of 
the expenditure does not vary with the volume of busi 
ness transacted, but arises from the very nature of the 
trade: for instance, a multitude of items (several vens of 
thousands) to be handled, high investment in, and slow 
turnover of, stock (only three to four 
comparatively low value of individual orders, technical 
nature of products requiring qualified staff, high cost of 
technical literature, catalogues and transport, etc., 
Whilst the smaller man, having been forewarned, might 
score by stocking for a certain customer a ‘somewhat 
unusual size or type of flask’, the large number of lab 
oratories in education, industry and research (and be it 
noted, not only at home, but in widely spread export 
markets) are far more exacting in their requirements 
They expect from their supply houses not only a prompt 
but a comprehensive service. A high degree of internal 
organization and efficiency therefore, to be 
achieved, calling for the use of modern techniques, such 
as stock control, work study, improved packing methods 
and suchlike. The success of this work is reflected in the 
fact that nowadays it need no longer be a question of 
being ‘lucky enough to get an off-the-shelf delivery’, 
since, for instance, in my own company, between 85 per 
cent to 90 per cent of all catalogue items are supplied 
from stock. It is obvious that running costs of such 
magnitude can only be borne if they are matched by a 
correspondingly large volume of business. In the long 
run customers will benefit not only from a high standard 
of service, but also from a more competitive price 
structure resulting from large scale forward buying and 
producing : : . 
1 am of the opinion that, like other 
laboratory furnishers (in common with their customers) 


times a year), 


etc 


has, 


industries, 
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will be unable to disregard the pressure of stark eco- 
nomic facts: if they are to retain their place as the major 
supply source for all apparatus and equipment used by 
laboratories (which, in our electronic age, requires an 
approach different from the former ‘beaker and flask’ 
mentality), then they are bound to muster their forces 
in a manner adequate to the task and worthy of the 
contribution they can make to the advancement of 
scientific endeavour. 
Yours faithfully, 
H. C. MAYER, 

Director & Secretar) 

Griffin & George Ltd. 
Ealing Road, 
Alperton, 


Wembley, Middlesex. 


To the Editor, 
Laboratory Practice. 


Dear Sir,—Although your article ‘David and Goliath’ 
published in the February, 1960 issue of Laborator) 
Practice, is a fair summary of the situation in the lab- 
oratory furnishing trade, I feel that there has been an 
over-simplication of the issues involved 

In the first place, the choice does not necessarily lie 
between a village grocer type of laboratory furnisher on 
the one hand and a giant combine on the other. The 
very small type of firm with perhaps only three or four 
employees can, of course, only give a service Over a very 
limited range and cannot hope to give the sort of service 
required by a modern laboratory 

There are, however, quite a number of ‘flourishing 
Davids’ of which my company is only one, with efficient 
organization, staff say between 25 and 80, publishing 
comprehensive Ci italogues who can and do satisfy the 
requirements of any size laboratory These are the ones 
whom | will refer to as smaller companies in my 
comments 

Up to the present the take-overs and amalgamations 
of the larger companies, which started in a minor way 
some ten years ago and has accelerated in the last five 
years has had nothing but a beneficial effect on these 
smaller companies if they are efficient. 

To take my own company as a typical example, 
during the first 30 years (1918-1948) of our existence, 
the average annual increase in the volume of sales, 
after allowing for price increases was 4 per cent. 

In the last four years, however, during the era of take- 
overs, the average annual rise has been 27 per cent. This 
I feel, is the clear answer that the intelligent buyer of 
laboratory apparatus has given to the appearance of 
giants 
~ However, the implications of the present situation are 
far too serious to be dismissed on this optimistic note. 

1 think that the user should consider the other reasons 
there are for supporting an efficient smaller company 
quite apart from a more personal service and ‘the 
national tendency in this country to support the indivi- 
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dual in face of opposition from giant combines’ to which 
you refer 

There are, at the time of writing, three giants. Two 
months ago we came within an ace of having only two 
In a few years there may be only one. 

Neither the users nor the smaller firms need fear even 
this situation were it not for further possible develop- 
ments. 

One should remember that there are many manufactur- 
ers who, having specialized in producing certain types 
of apparatus distribute their products, for efficiency and 
economy, only through laboratory furnishers. A few 
examples are Quickfit, E-Mil, Pyrex, Monax, Whatman 
and Electrothermal. 

It is this type of specialist manufacturer who inci- 
dentally does quite a lot of the research and develop- 
ment which is credited in your article to the giants. In 
many cases in the past the initial outlet for distribution 
of the products of these specialists has been the smaller 
companies as the larger companies have naturally 
looked on some of the specialists as competitors 

In the event of finally one giant doing say 80 per cent 
of the laboratory trade these manufacturers will be in 
a very vulnerable position 

They can be more easily taken over by the giant or, 
at any rate, pressure can be put on them to give such 
advantageous terms to their one big customer as to 
make it economically impossible for the smaller firms 
however efficient, to carry on. 

With the removal of the smaller firms the last spur 
to competitive service and prices will have disappeared 

As a matter of self interest, therefore, this is the 
prospect that the user should keep in mind when de- 
ciding whether to give a reasonable portion of his 
business to the efficient smaller company 

Yours faithfully, 
R. MacINNES, 
Managing Director, 
Scientific Supplies Co. Ltd 
Scientific House, 
Vine Hill, 
London, E.C.1 


Acts of Uniformity 


To the Editor, 


Laboratory Practice. 


Dear Sir,—The editorial comment (Lab. Pract. %2 
91-92, Feb. 1960) is inaccurate and the reference quoted 
does not appear in the World List of Scientific Period- 
Entry No. 855a and the accompanying cross- 
references are quite clear, but the editorial note in 
Laboratory Practice for February prints ‘Tech.’ for 
“Rech.” as well as confusing two titles. 

The suggestion that initial letters only should be used 
would lead to confusion unless a key w as published each 
time, but the cost would be prohibitive. Library staff 


icals. 
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should not find it necessary to refer to the World List 
every time, and the lower-case initial letter for adjectival 
terms helps to identify the country of origin—by 
language. Only where abbreviations develop to an 
identical form is the place of publication added to 
differentiate. These points (and others) are explained 
in the note on the abbreviations in the World List. 

The complaints regarding format and presentation 
are justified, but these have been treated in British 
Standard 2509: 1959. But how are editors and printers 
to be compelled to comply? 

Yours faithfully, 
Cc. J. GOLLEDGE r.r.e.s. 
Technical Librarian 
Iranian Oil Services Ltd., 
London, E.C.2. 


EDITOR'S NOTE.—The abbreviation for the journal quoted 
in our Editorial was copied exactly from a list which 
appeared recently in a well known scientific journal. 

We would welcome further comments from our readers 
on this important subject. 





BOOK REVIEWS 


Annual Reports on the Progress of Chemistry for 1958. 
Volume LY. Published by the Chemical Society, 
Burlington House, W.1. £2. 2s. Od. 

There are two ways in which to review a book of this 

type—to consider the material or the presentation. 





It is quite impossible to discuss the former in reviewing 
a book of this nature, so we shall confine ourselves to 
the latter aspect. 

The Report is divided into six main sections: General 


and Physical, Inorganic, Organic, Biological and 
Analytical Chemistry and Crystallography. 

The first section is, as stated in the introduction, 
rather specialized. It covers a few fields thoroughly, e.g. 
electrode processes, particularly with regard to adsorp- 
tion problems, rather than giving a more detaiicd 
general report. The reporter states the intention over 
the next few years of covering all important and 
interesting subjects in this manner. The reviewer agrees 
that this treatment is preferable in that, besides the 
greater detail afforded, all the material relevant to any 
one subject will be grouped in one volume. There is 
one disadvantage, in that presumably, all new material 
published, on subjects considered in this volume, will 
have about three years delay before appearing in the 
reports. 

The inorganic section is dealt with systematically. It 
considers first the main groups of the long form 
periodic table mentioning briefly work done on the 
elements of | and Ila, beryllium oxyacetate and similar 
compounds receiving special attention in Ila. The 
report on group IIIb reflects the present great interest 
in the chemistry of boron. 

Varied reports on IV, V, VI and VIIb follow and the 
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section ends with a discussion on the transition elements 
Stress is laid on complexes and also on reports from the 
International Symposium of Co-ordination Compounds 
in Rome, 1957. 

The organic chemistry section is the longest in the 
book and reports steady development in many branches 
Quantum organic chemistry is reported on but only 
representative papers are quoted owing to the large 
volume of published work. The electron theory is 
discussed with application to heterocyclic and aromatic 
hydrocarbons. Free election models, hyperconjugation, 
bond lengths and hybridization are also considered 

The section on theoretical organic chemistry is 
broadly divided into heterolytic and homolytic pro- 
cesses, the former including nucleophilic substitution 
and aromatic re-arrangement and the latter considering 
free radicle intermediates. 

General methods discussed include those for reduc- 
tion, oxidation and alkylation and some using organo- 
metallic compounds. Sections on aliphatic, alicyclic, 
aromatic and heterocyclic compounds, steroids, al- 
kaloids, carbohydrates and nucleic acids are also 
included. 

The biological chemistry section includes a compre- 
hensive report on the influence of metals on catalytic 
activity and another entitled “Rare Sugars’. This deals 
with carbohydrates and illustrates the versatility with 
which living tissue transforms one sugar to another 
Advances in phosphoglyceride chemistry are discussed 
and also the hydroxylation of foreign aromatic com- 
pounds in the animal body. 

Analytical chemistry—here original papers are con- 
centrated upon rather than abstracts. The reviewer 
agrees that this method of reporting favours practical 
techniques. 

Gravimetric methods developed mainly 
inorganic work and the volumetric section reports a 
new primary alkalimetric standard and several new 
indicators. New uses for E.D.T.A. are also described 

A new test is reported in volumetric organic analysis 
for the determination of chlorine content of some 
organic chlorosilanes 

The electro-chemical section of ‘Physical Methods’ 
quotes the papers given at the Symposium on Modern 
Electrochemical Methods in Paris in 1957 and many 
others. Polarographic methods have apparently ad- 
vanced mainly through the production of new and more 
sensitive instruments 

Chromatography is discussed including applications 
to organic analysis and a report on centrifugally 
accelerated paper chromatography. Adsorption spectro- 
scopy, both organic and inorganic, emission spectro- 
scopy, microanalysis and radio-chemical methods are 
reported. The section ends with a short account of new 
apparatus 

An interesting development in crystallography 
reported here is the foundation of the Groth Institute 
in the University of Pennsylvania, to collect all the 
existing information on physical and chemical crystal- 
lography 
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General aspects of x-ray analysis, location of hydrogen 
atoms and the hydrogen bond, crystal structure analysis 
and the electronic spectra of crystals are discussed. The 
section ends with a discussion of both inorganic and 
organic structures. 

The book covers an extremely wide field and in these 
days when time is short and scientific literature is 
enormous, this volume is exactly what is needed. It 
presents in a compact form most of the relevant 
information on new developments enabling one to keep 
up to date, and is liberally and clearly referenced so 
that one may easily follow up a subject of particular 
interest. 

It is fully indexed under both subjects and authors’ 


names.—P. J. STUBBS. 


Electron Physics, by O. Klemperer, Ph.p. London: 

Butterworths Scientific Publications. 1959. 32s. 6d. 

p. 248 xl 

This book, based on lecture courses given to under- 
graduate students at Imperial College, is concerned 
with the physics of the free electron, essentially electron 
dynamics and optics. It is divided into two broad parts. 
The first deals with equations of motion in electric and 
in magnetic fields and also with electron trajectories. 
The necessary mathematics is reduced to a minimum 
and is clear and compact. Practical electron lenses and 
their applications to electron microscopes are discussed 
in some detail. Space-charge problems occupy a for- 
midable chapter and this is followed by a very useful 
section on electron detectors, i.e. ionization chambers 
and counters 

The second part deals with fundamental properties of 
the electron. There are up-to-date sections on determina- 
tion of e, e/m, relativistic electron mass, wave character 
of the electron, electron interference, electron diffraction, 
Schroedinger equation, electron magnetic moment, 
Zeeman effect 

This is an excellent book, well illustrated and well 
written. The content is surely admirably adapted to 
most university honours courses in this country. Each 
chapter has an appreciable number of problem questions 
set at the end and these are mainly questions set in the 
London Physics degree examinations during the past 
years. The discerning student will in fact detect that this 
book is a very good working text for the London 
degree. 

We welcome this book as a very useful up-to-date 
text for the undergraduate in Physics. The price is 
reasonable and the book deserves a wide audience. 

S. TOLANSKY. 


Analysts Pocket Book, by J. R. Majer, B.Sc., Ph.D. 
(Lond.). London: Butterworths Scientific Publi- 
cations. 1959. 17s. 6d. 100 pages. 

Johnson's Laboratory Companion became out of print 

some 40 years ago and although various other hand- 

books and yearbooks have appeared none of them has 
really filled the gap. They have generally been too large 
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being ready works of reference for a laboratory rather 
than a companion or pocket book. Certain well-known 
diaries supply part of the analyst's need, but not very 
effectively. Dr. Majer has made an effort at long last to 
supply the deficiency and one cannot but welcome the 
first appearance of the ‘Analysts Pocket Book’. This 
little volume will be found useful with certain reserva- 
tions and doubtless every user will have his own idea 
about what should and should not have been included, 
but if everyone were to be satisfied we should again 
have a large volume. 

Some of the information is repetitive as in the case of 
factors for sodium, while other useful matter has been 
either omitted or excessively compressed as in the case 
of primary standards, the preparation of standard 
solutions to which some three pages only are given, and 
buffer solutions which are covered in a page and a half. 
In its present form the handbook will appeal mostly to 
analysts engaged on inorganic work and to college 
students, but one looks forward to further editions, 
when the needs of a wider range of analysts has been 
considered.—T. McLACHLAN. 
Instrumentation in Scientific Research, by K. S. Lion. 

London: McGraw Hill. 1959. 74s. pp. 324 XV. 
This book deals with input transducers in electrical 
instrumentation and is presented to those already 
familiar with a moderate knowledge of physics and 
mathematics. The subject is of course enormous and 
the content is divided into five main types of transducers 
namely (1) mechanical, (2) temperature, (3) magnetic, 
(4) electrical and (5) radiation. 


Input transducers are systems which convert some 
form of energy into an electric signal. It is impossible in 
a review to list even a fraction of such applications but 
an ad hoc selection will indicate the kind of range covered 
in this comprehensive study: (1) length thickness and 


displacement gauges, (2) piezo electric transducers, 
(3) liquid level pressure gauges, (4) liquid flow measure- 
ment, (5) charge transportation, (6) humidity gauges, 
(7) resistance thermometers and thermocouples, (8) 
measurement of magnetic field, (9) Hall effect trans- 
ducers, (10) permeability, (11) Faraday effect, (12) elec- 
tric probes and measurement of electric fields, (13) 
photo-emissive transducers, photomult ipliers and photo- 
conductive cells, and (14) ionizing radiation detectors 
and counters. 

There are a great number of excellent illustrations 
and the bewilderingly extensive list of subjects is des- 
cribed in precise detail with a vast amount of real 
experimental ‘know-how’. Although where necessary, 
formulae are quoted, they are usually not derived, so 
that in fact littke more than school mathematics is 
needed. 

It is claimed that the book covers virtually all recent 
advances and this is certainly a reasonably justified 
claim. The style is easy, the production admirable. This 
is a most useful compendium, a handy reference for every 
serious undergraduate student of physics and electronics, 
an ideal source when preparing an essay.—S. TOLANSKY. 
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CONSTRUCTION OF METALLIC MULTI-POINT REPLICATORS 
by E. D. Weinberg and Helen R. Arthur 


Department of Bacteriology, Indiana University, Bloomington, Indiana, USA 


ITHIN the past three years, several investigators 

have published reports of work in which metallic 
multi-point devices were used in place of velveteen or 
mohair pads for replication of microbial colonies. !,?,>. 
In some cases, commercially available flower frogs have 
been employed; in others, replicating devices have been 
constructed in the laboratory. Flower frogs are usually 
too heavy and awkward for efficient handling, and very 
little information is available concerning either methods 
of construction or the utility of various possible mat- 
erials that could be employed in the devices built by 
individual microbiologists. Several years ago, at the 
suggestion of Mr. Richard Eck, we began to use metallic 
multi-point replicators. After constructing and testing 
devices composed of many different materials, we now 
limit our production to the following model 


Materials 

The articles required for each replicator consist of two 
circles of either one-quarter inch thick Plexiglas* plastic 
or one-eighth inch standard builder’s masonite, 145 
steel bank pins (Majestic No. 16), four brass screws 
(No. 4, one inch length) with machine nuts to fit, one 
brass screw (No. 4, one and one-half inches length), and 
one rubber stopper (No. 00, one hole). Additional 
materials needed are sheets of one-quarter inch cross- 
ruled paper, rubber cement or double-faced adhesive 
tape, a No. 60 metal machine drill bit, and a No. 33 
metal machine drill bit. Access to a standard type mach- 
ine shop jigsaw and to a standard type machine shop 
drill press is also required 


Fabrication Procedure 

Two circles of plastic or masonite are cut to a diameter 
of 346 in. with a jigsaw. By means of rubber cement or 
double-faced adhesive tape, a sheet of one-quarter inch 
cross-ruled paper measuring 23 in. square is secured to 
circle No. |. The square sheet of paper, which is centred 
evenly on the circle, contains 144 points that represent 
the intersections of 12 lines. At each point of inter- 
section, a hole is drilled through the plastic or masonite 
by means of a No. 60 drill bit powered by a drill press 
Caution must be used in the drilling process especially 
if plastic rather than masonite is used, as the No. 60 bit 
is quite flexible and has a tendency to veer out of align- 
ment if the bit is admitted too rapidly into the plastic 
surface. To permit orientation of the replicator, an 
additional hole is drilled in the centre of one of the four 
segments of the circle outside of the square of perfor- 
ations 


*Trade mark of Rohm and Haas, Philadelphia, Pennsylvania 
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Fig. 1A. Plastic circle containing cross-ruled paper guide for 
drilling 144 small holes. 
Fig. 1B. Top view of plastic replicator. 
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Fig. 1C. Bottom view of plastic replicator. 


Fig. 1E. Bottom view of masonite replicator. 


By means of the No. 33 bit, a hole is then drilled in 
each of the four outer segments beyond the perforated 
area, approximately one-quarter inch from the circum- 
ference of the circle. With the same bit, four holes are 
drilled in circle No, 2 at such points that the holes will 
coincide with the four holes that had been drilled in 
circle No. |. The purpose of these holes is to accom- 
modate the one inch brass screws used to secure the 
two circles together. In addition, a hole is drilled in the 
centre of circle No. 2 by means of the No. 33 bit. A 
brass screw, one and one-half inches long, is threaded 
through a No. 00 rubber stopper and fitted into this 
hole, thus providing a handle for the replicator. 
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Fig. 1D. Top view of masonite replicator. 


m the 
pins 


The cross-ruled paper and tape are removed fr 
No. | plastic circle and No. 16 Majestic steel ban} 
are inserted in the 145 small holes. The two circles are 
then joined tightly by means of the four one-inch brass 
screws and the appropriate machine screw nuts. The 
four screws are placed in the direction opposite to that 
of the pins so that the former will not touch the edges of 
the petri plates during replication. A plastic circle with 
a cross-ruled paper guide, an assembled plastic repli- 
cator, and an assembled masonite replicator are shown 
in Fig. | A, B, C, D and f 


Discussion 
The approximate time required by a non-experienced 
operator for construction of a single replicator is one 
hour. The cost of the plastic is $2.79 per square foot; 
as nine circles can be obtained from a square foot, the 
total cost of the plastic per replicator is 66 cents. The 
pins, screws, nuts, and rubber stopper for a single 
replicator can be obtained for approximately 10 cents 

The advantage of plastic over such materials as 
masonite is that no warping occurs even after prolonged 
autoclaving. On the other hand, the cost of masonite is 
approximately one-thirtieth that of plastic, and masonite 
is somewhat easier to drill. If the replicators are to be 
sterilized only by means of ignited alcohol and not by 
autoclaving, then devices made of either plastic or 
masonite are equally suitable 

In agreement with other investigators who have used 
metallic multi-point replicators, we have found them to 
possess many advantages over velveteen pads. In addit- 
tion to the two main applications of replica plating 
(classification of colonies differing from each other in 
nutritional requirements and isolation of new mutant 
strains) for which the metallic devices are quite useful?, 
we routinely employ the replicators to differentiate 
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Fig. 2A (top). Ability of oxytetracycline added to nutrient 
agar plate at time of inoculation to prevent formation of 
visible colonies of Staphylococcus aureus. B. (below). Demon- 
tration by replication from plate A (after removal of disc) to 
lain nutrient agar that oxytetracycline was bacteriostatic 
rather than bactericidal towards the inoculum of plate A. 


etween the bactericidal and bacteriostatic effects of 
itibiotics. An illustration of the latter application is 
ven in Fig. 2. It may be observed that the cells on 
ate A that were prevented from forming visible 
lonies by the antibiotic were nevertheless still viable 
cause, upon replication to plate B, a complete set of 
lonies appeared after the appropriate period of 
-ubation. 
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Recent British Standards 


Density Hydrometers for Use in Milk 

The issue of this revised publication (B.S.734, Part 2: 1960 
Methods, price 7s. 6d.) marks the first step towards the 
complete revision of B.S.734:1955—a task which will see 
fulfilment with the impending issue of Part 1, ‘Apparatus’ 

Part 2— ‘Methods’ specifies procedures for determining 
the density of milk with the fat in either wholly the liquid 
state or wholly the solid state. It a!so provides tables relating 
the known fat content and measured density of milk to 
percentage of S.N.F. in the milk under test 

Three sizes of hydrometer are specified, the intermediate 
size (No. 2) having been modified to make it more robust 

The standard features an important innovation: it 
prescribes the use of hydrometers calibrated to be read at 
the top of the milk meniscus 

Two equations relating known fat content and observed 
density of milk at 20°C., with S.N.F. content are given 
(a) with milk fat in liquid state, and (46) with milk fat in 
solid state. Tables corresponding to these equations are 
provided covering fat content ranges of from 2-00 per cent 
to 6-00 per cent in both cases. 

Suitable metal hydrometer jars are recommended and 
these have been modified so as to provide a slightly increased 
clearance between the bulb of the hydrometer and the wall 
of the jar 


Methods for the Analysis of Water-soluble Coal-tar Dyes 

permitted for use in Foods 
At the request of the Ministry of Agriculture, Fisheries and 
Food, the British Standards Institution has undertaken the 
preparation of specifications for the colouring matters 
permitted for use in foods by the colouring matters per- 
mitted for use in foods by the Colouring Matter in Food 
Regulations, 1957. These regulations name 29 dyes manu- 
factured from coal tar, together with caramel, cochineal 
colour, various colouring matters of vegetable origin, and 
certain pigments and lakes 

As an essential step in this work, appropriate methods of 
analysis which are generally applicable to the water-soluble 
coal-tar dyes in the permitted list have been collected in 
B.S.3210 (price 7s. 6d.) to which reference will be made in 
subsequent British Standards covering the individual 
colouring matters. Methods are given for the determination 
of matter volatile at 135°C., matter insoluble in water, di- 
isopropy! ether extract, subsidiary dyes, chloride, sulphate, 
dye content, copper, arsenic and lead. A limit test for heavy 
metals (as sulphides) is also included 

Preparec by a technical committee representative of dye 
manufacturers, food manufacturers, research associations 
Government departments, and scientific and professional 
organizations, this British Standard provides a set of methods 
which will be indispensable to all concerned with the 
examination of food colouring matters 


Copies of these Standards may be obtained from the British Standards 
Institution, Sales Branch, 2 Park Street, London, W.! 


Appointment of Government Chemist 
Dr. D. T. Lewis has been appointed Government Chemist 


who has been acting 
M. Bennett, 


He succeeds Mr. E. H. Nurse, C.B.£., 
Government Chemist since the death of Dr. G 
C.B., F.R.S., in 1959, 

Dr. Lewis, who is 50, has for the last seven years been 
Senior Superintendent in charge of the chemistry division at 
the Atomic Weapons Research Establishment, Aldermaston 
In 1958, he was present at the series of trials of British 
atomic weapons at Christmas Island. He has published a 
number of important papers in scientific journals dealing 
with researches in inorganic, physical and analytical chem- 
istry. He is also the author of ‘Ultimate Particles of Matter’, 
a book on nuclear science written to introduce laymen 
the subject 
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THE ROLE OF PLASTICS IN THE CONSTRUCTION 
OF LABORATORY APPARATUS 


by D. D. P. St. John, B.Sc., A.R.L.C. 


Technical Manager, Loughborough Glass Co. Ltd 


PART II 


Hydrometer Jar 

Fabricated from polythene a virtually unbreakable 
hydrometer jar is now available, so constructed that 
any overflow when the hydrometer is inserted is caught 
in an annular well thus preventing any spillage on to the 
bench or operator (Fig. 12). 


Magnets 

For use with magnetic stirrers it is now possible to 
obtain metal cores enscapulated in polythene or P.T.F.E. 
They are obviously superior to the glass covered 
stirrer as there is no danger of breakage leading to 
contamination of the solution. One company is offering 
a particularly useful form of this stirrer with a moulded 
ring round its circumference at the centre on which it 


pivots. 


Measuring Cylinders 

Moulded polythene measuring cylinders are rapidly 
becoming a familiar sight in the laboratory as they offer 
complete freedom from breakage. Although no measur- 
ing cylinder, whether glass or plastics should be used 
for accurate measurements it is generally considered 
preferable to use a polythene measure which has been 
graduated after moulding rather than one in which the 
graduations are moulded in. This is due to the fact that 
slight variations in the moulding conditions can materi- 
ally affect the wall thickness and even the shape of the 
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Fig. 13. 


measure, thus affecting its accuracy. Polythene measur- 
ing cylinders over the range of 10 ml. to 10,000 ml. are 
available which are claimed to be individually calibrated 
within the tolerances of BSS 604. 

One of the disadvantages of polythene for this 
application is the lack of transparency and already 
measures moulded from polypropylene are beginning to 
appear, this material being less opaque than polythene. 
However, this improvement is only marginal and where 
good clarity is essential acrylic measures are available, 
these being of particular interest to the food and brewing 
industries. In these industries glass cylinders cannot be 
tolerated because of the danger of breakage and un- 
detected glass splinters being present in the food product 
Acrylic cylinders are much more robust and even if 
they are broken do not give rise to splinters and the 
large pieces can more readily be detected. 


Mercury Collectors 

Every laboratory worker has at some time or other been 
faced with the problem of recapturing spilled mercury. 
Although not a perfect answer, as it is really only 
suitable for use on a flat surface, a useful device known 
as the ‘Polysyn’ mercury collector has recently been 
introduced (Fig. 13). It consists of a polythene container 
with a screwed top, a polythene tray and a threaded 
polythene lid with an inserted plastic foam pad. To 
collect mercury the lid with the foam pad is pressed 
firmly against the surface on which the mercury has 


APRIL 1960 





been spilled so that the globules are covered. The 
pressure applied will open the cells in the foam pad so 
that the globules can enter the cells; when the pressure 
is released the cells close up retaining the mercury 
globules. The lid can then be screwed back and the 
pressure created by closing the container is sufficiently 
strong to reopen the cells in the foam pad and so release 
the mercury which collects at the bottom of the con- 
tainer. The mercury can then be readily poured out of 
the container 


Non-return Valve 

Non-return valves are widely used in the laboratory, 
for example, between vacuum flasks and water jet 
pumps to prevent damage due to ‘suck back’. A 
moulded polythene non-return valve (Fig. 14) is 
available and it is very suited to this application as it is 
compact, unbreakable and can readily be taken apart 
for cleaning. The working part of the valve is a thin 
P.V.C. diaphragm and although organic solvent vapours 
will eventually cause shrinkage of the diaphragm, 
this can readily be replaced. This valve is suitable 
for use with tubing around 4 in. bore. 

Petri Dishes 


A standard item of equipment on all biological labora- 
tories is the glass petri dish but their breakage rate is 
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Fig. 17. 


hands of the unskilled 
labour often used to carry out the necessary sterili- 
zation. Polythene and cellulose acetate dishes have been 
on the market for some time but have not proved 
successful because they cannot be steam sterilized and 
the former also lacks transparency. The position of the 
glass dish is likely to be seriously challenged however, 
by the use of presterilized, prepackaged polystyrene 
dishes which have been available in the States for some 
time but are only just beginning to appear in this 
country. They are expected to be cheap enough to be 
disposable and the advantages of being able to inciner- 
ate completely the dish and culture after use are obvious. 
Sterilization of the units is achieved either by gas 
techniques or irradiation, and until the package is 
broken open the dishes should remain sterile indefinitely 


quite high, particularly in the h 


Pipette Washers 

Although because of the difficulty of calibrating, 
plastics burettes and pipettes are not a practicable 
proposition, pipette washers and baskets constructed 
from polythene are a considerable improvement over 
previously used materials because they markedly reduce 
the possibility of accidental damage to glass pipettes 
One form of these is supplied with a foamed plastics 
pad in the bottom of the basket to reduce still further 
the possibility of accidental damage. It also has a cut- 
out in the basket to facilitate the removal of short 


pipettes (Fig.15) 
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ANNOUNCING THE 


LABORATORY APPARATUS 


A SPECIALIZED EXHIBITION 


. where manufacturers of apparatus and materials 
specifically produced for use in all kinds of laboratories 
—industrial, research, educational, medical, national 
and municipal government—will be exhibiting their 
latest products for the benefit of laboratory executives. 


The buyer can inspect, compare and select all his 
20, 21, 22, 23 laboratory requirements from the exhibits of over 
fifty specialized Companies grouped under one roof, 

1960 on this scale, for the first time. 


Exhibits will be predominantly equipment and 
materials in actual production—fully tested and 
available ‘off the shelf *. There will be no divergence 
of interest due to the introduction of exhibits not 
appropriate to the scope of the Laboratory Apparatus 
and Materials Exhibition. 

A series of Scientific papers will be read and 
discussed in the lecture theatre during the open period 

SPONSORED BY of the Exhibition, under the direction of eminent 
‘LABORATORY authorities in the various sciences. All readers of 

PRACTICE’ ‘Laboratory Practice’ may apply for tickets for these 

sessions following the announcement of the pro- 
gramme which will shortly be made. 


You cannot afford to miss this out 
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@ MATERIALS EXHIBITION 


ROYAL HORTICULTURAL 
SOCIETY'S NEW HALL 
WESTMINSTER 


Note the dates in 
your diary NOW! 


Apply now for Free Admission tickets. 
Application card enclosed in this issue. 


TT «~SCsC LABORATORY APPARATUS 
<————_ Ss & MATERIALS EXHIBITION 

; Organized by 

U.T.P. Exhibitions Ltd. 


9 GOUGH SQUARE, FLEET STREET 
LONDON, E.C.4 


standing event st Nea anni 
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Fig. 20. 


P.T.F.E. Sleeves 
It has been said that one of the greatest advances in the 
development of glass laboratory apparatus was the 
introduction of interchangeable ground glass joints. It 
could fairly be claimed that one of the greatest advances 
in the development of the use of ground glass joints was 
the introduction of a P.T.F.E. sleeve in the form of a 
truncated cone approximately -002 in. thick accurately 
tapered so that the sleeves fit snugly to the appropriate 
glass cone. The use of these sleeves prevents the joint 
sticking without the necessity of using any grease and 
the resultant possibility of contamination of the product 
(Fig. 16). These sleeves are not damaged by any known 
solvent and can be used over the temperature range 
75°C. to 250°C. They are sufficiently vacuum tight 
for most ordinary vacuum distillation processes. They 
are durable, can readily be cleaned and used over and 
over again. Sleeves are available over the whole range 
of joint sizes from B7 to B55 


Stirrer Rods 

A simple but extremely useful arrangement is a poly- 
thene tube with a sealed-in mild steel rod reinforcement. 
It is available in sizes ranging from 6 in. to 24 in. long 
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and offers the advantages of a rigid metal rod but with 
complete freedom from chemical attack. The polythene 
sheath also reduces the possibility of accidental damage 
to the container. 


Sintered Plastics 

Polythene and P.V.C. sinters are available in a range of 
pore sizes. One application is the aspirator stopper 
already described, but they also find useful application 
as filters and as column supports. A more novel appli- 
cation is the use of sintered plastics tubes sealed at one 
end as air leaks for flasks, etc., and because of the 
reduction in weight and the fact that they are constructed 
in plastics, they are far superior to sintered glass funnels 
commonly used for this purpose. The tubes are also 
useful as gas bubbler, filter candles, etc. 


Spatulas 

A number of designs of spatulas constructed in poly- 
thene or P.V.C. are available, but of particular interest 
is one designed for caterers which, due to the blade 
design, is very useful for scraping the sides of containers. 
Being constructed in polythene there is no danger of 
scratching the surface of the container. 


Test Tubes Racks 

Possibly the most untidy piece of equipment in the 
laboratory is the ordinary wooden test tube rack. 
Because of their freedom from chemical attack plastics 
offers the opportunity for maintaining good appearance 
as they are virtually unaffected by spillage. Test tube 
racks of various designs have appeared constructed in 


polythene, P.V.C. or Perspex and generally they are 
somewhat expensive. One design worthy of note is 
illustrated (Fig. 17). This incorporates drainage pegs as 
well as serving as a test tube rack, and is moulded in 
standard polythene. The temperature limitation of 
polythene still holds however, and no very hot object 
should be placed on it. 


Stopcocks 
Many attempts have been made to produce a leak- 
proof, easy-action plastics stopcock but generally only 
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Fig. 22. 


with limited success. However, one 
company has recently produced a 
novel design of plastic iglass stopcock 
in which a specially shaped P.T.F.E. 

plug rotates in a reinforced all- -glass 
body (Fig. 18). The use of P.T.F.E. 
means that no lubrication is required, 
no seizure in the presence of caustics 
will occur, while the use of an all- 
glass body means that the stopcock 
can readily be incorporated in glass 
apparatus by standard techniques. 
This stopcock is also suitable for 
ordinary vacuum distillation proces- 
ses, and although too expensive to 
serve as a replacement for a standard 
glass stopcock, should prove very 
useful when dealing with those 
‘awkward’ jobs. 


Tubing Connectors 


Possibly one of the most commonly 
and most carelessly—performed 
operations in the laboratory is the 
connecting up of rubber or plastic 
tubing to glass apparatus. The diffi- 
culty of removing such tubing when 
it is desired to move or dismantle the apparatus is well- 
known and most chemists can point to at least one scar 
resulting from such operations. The use of a simple 
tubing connector moulded in polythene completely 
overcomes this danger to the user and to the apparatus. 
One company is offering a moulded polythene connector 
made in two parts, a cone and socket with tapered ends 
that will take tubing up to } in. bore (Fig. 19). To join, 
the cone is simply pressed into the socket and gently 
rotated. This connector is suitable for general vacuum 
work and has withstood pressures of up to 50 p.s.i. 
The same company is also offering moulded polythene 
3-way connectors (Fig. 20) the limbs being at 120° to 
each other so that the same connector can satisfactorily 
function both as a “Y’ piece or as a “T’ piece. This again 
is a valuable contribution towards increased safety in 
the laboratory and doubtless other similarly interesting 
mouldings will follow. 


Chemical Plant 

Plastics find wide application in the construction of 
tanks, valves, pipelines, pumps, etc., but this is somewhat 
outside the scope of the present paper. However, one 
plant application worthy of note also to the laboratory 
technician is a simple device for transferring the contents 
of carboys to other vessels. Essentially it consists of a 
length of polythene tubing passing into a flexible 
chamber to which is fitted a polythene control valve 
(Fig.) 21. These syphons can readily be inserted into the 
neck of a carboy no stopper being required. To prime, 
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the valve is closed and the flexible chamber compressed 
thus creating a vacuum. When the pressure is released 
the liquid syphons over and the flow can then be 
regulated by means of the valve. Once primed, repeat 
flow of the liquid is controlled solely by the valve 


Another extensive use of plastics in chemical plant is 
in the form of protective coatings applied to metal 
Polythene, P.V.C., nylon and, to a more limited extent, 
P.T.F.E. are used for this purpose. A laboratory appli- 
cation of interest is a water deionizer which employs 
the replaceable cartridge principle. A metal cartridge is 
used and in order to provide adequate protection 
against abrasion both from handling and from the effect 
of movement of the ion-exchange resin, a nylon coating 
is used. This coating also provides protection against 
the corrosive effect of conductivity water without in any 
way impairing the quality of the water. For supporting 
the complete deionizer a P.V.C. coated metal cradle is 
used, the P.V.C. coating providing adequate protection 
against normal laboratory spillages, while providing a 
non-scratch support for the deionizer unit 


Also from the same company is a larger deionizer 
(Fig. 22) the “Stonwata’ A300/1, which particularly well 
illustrates the use of plastics in the design of laboratory 
equipment, utilizing as it does some seven different 
plastics. The ion-exchange resins used are based on 
polystyrene, and are contained in Perspex cells closed 


(Concluded on page 247) 
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POLARIMETRY AND REFRACTOMETRY IN THE LABORATORY 
by Mary P. Lord, B.Sc., Ph.D., F.Inst.P. 


Optical Consultant 


PART Il—REFRACTOMETRY 


Theory 

The refractive index, n, of medium a with respect to 
medium + is defined as sin i/ sin r, where / is the angle 
of incidence in medium a and r is the angle of refraction 
in medium 6. The values of n for solids and liquids 
ordinarily quoted in the literature refer to air at the 
temperature and pressure of the measurement. The 
correction to air at $.T.P. (0°C., 760 mm., dry) is usually 
of the order of | 10-5 and is thus negligible for most 
purposes. The values of m for gases are usually referred 
to a vacuum as the reference medium. 

The refractive index is temperature dependent. For 
many liquids the temperature coefficient (i.e. increase 
of n for 1 °C. rise in temperature) is about —4 10-4; 
however, near the boiling point many liquids have a 
value around 7 x 10-4. Solids differ among themselves 
far more than do liquids; the values may be either posi- 
tive or negative and are numerically much smaller than 
those for liquids. The refractive index of gases is even 
more temperature dependent. Hence in any work on 
gases and in the most accurate work on solids and 
liquids, it is necessary to specify the temperature of the 
determination 

The refractive index depends strongly on wave-length. 
In regions remote from an absorption band, m decreases 
gradually with increasing wave-length; this behaviour, 
known as normal dispersion, is roughly expressed by 
the Cauchy formula: 

n A B22 C4 
where A, B and C are empirical constants. Within or 
near a region of absorption, n generally changes 
sharply. 


Instruments 

Measurements of the refractive index of gases can only 
be made interferometrically; such methods have also 
been applied to liquids. Interferometric methods will 
not be described here, but a survey has been given by 
Bauer (1945). The remaining refractometers fall into two 
classes: those which depend on the measurement of 
critical angle and those which do not. 


Critical Angle Refractometers 

In these, light passes through the substance under in- 
vestigation or is reflected at it into a glass prism of 
higher refractive index; the light is observed on emerg- 
ing from this prism. The path of the light for passage 
through the substance is shown in Fig. 6. It is obvious 
that no angle of refraction greater than that correspond- 
ing to an angle of incidence of 90° is obtained. This 
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Fig. 6. The critical ray in transmission. 
angle of refraction is known as the critical angle and the 
corresponding ray as the critical ray. As shown, the 
critical ray marks the demarcation between light and 
dark regions. In refractometers the whole surface of the 
prism is illuminated rather than one point. A telescope 
focused on infinity is used to view the emerging light so 
that all rays with the same angle of refraction are 
focused into one line in the focal plane. Hence, for 
monochromatic illumination, a sharp line of demar- 
cation between a bright and dark field is observed. Let 
the angles be as shown in Fig. 6 and m and a, the re- 
fractive indices of the substance under investigation and 
the prism respectively. If n’, is the refractive index of the 
prism with respect to the substance under investigation, 


then n'y sin 90/ sin r 1/ sin r 


also ny | n'y 


hence n 8) ny (sin p 


cos 8 


Ny sin r nysin (p 
cos p sin 8) 
/ sin 6 


sin a Ny .°. 


be Sa , > . . 
ny (sin py | sin-« / n+, — COs p sin « Ny) 


n — sin p V n2, — sin2a« — cos p sin «. 


Hence, by observing «, m may be determined if 1, and p 
are known. The formula may be shown to apply also 
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when light is reflected at the interface of the prism and 
the substance under investigation. The critical ray then 


corresponds to no transmission into the substance; it Ss 


thus forms the boundary between light and less light 
parts of the field and is therefore less easily observable 
than the light-dark boundary of Fig. 6. 

There are two main types of instrument based on this 
theory: the Pulfrich and the Abbé. The values of p are 
90° and 60° respectively; hence, for the Pulfrich, the 


above formula simplifies to \ n2, — sin2« 


optical systems of the two instruments are shown, in 
principle in I ig. 7 (a) and (b) respectively. The similari- 
ties and differences between them are as follows 


Illumination 

For the Pulfrich, either light of a single wave-length or a 
mixture of discrete wave-lengths is used. Suitable 
sources are the sodium and mercury vapour lamps and 
the helium discharge tube; single wave-lengths (for 
mercury and sodium values see Part 1) may be isolated 
by means of filters. Although not so convenient as the 
other sources, the helium tube gives a spectrum which 
includes the long wave-length lines (6560, 6678 and 
7065 A) which are absent from the sodium and mercury 
spectra. For maximum intensity in the field of view, an 
image of the source S is focused on the face of the prism 
P. The final adjustment of the condenser L is made by 
moving it until the critical boundary viewed through the 
telescope T is as sharp as possible. When monochro- 
matic light is used and shutter Sh is wide open, one 
half of the field is wholly bright. As Sh is closed, the 


bright part narrows, because the range of values of 


angle of incidence (and hence that of refraction) is 
obviously reduced. When a mixture of wave-lengths ts 
used and Sh sufficiently narrowed, a separate sharp 
critical boundary is seen for each wave-length. Thus the 
Pulfrich serves as its own monochromator; it ts possible 
to resolve the sodium D lines with the instrument 

White light is used in the ordinary Abbé refracto- 
meter. It is reflected by mirror M into the prism P! 
which is hinged so that its ground glass hypotenuse ts 
either swung out or clamped almost in contact with the 
refracting prism P. The substance under investigation is 
between P and P'. Two Amici prisms A and A! are 
inserted in front of the telescope objective; by rotating 
one of these relative to the other, dispersion equal and 
opposite to that of P and the sample is produced and so 
the critical boundary appears sharp and colourless. The 
prisms are such that light of sodium D wave-length its 
not deviated; the index measured is therefore that for 
the sodium D line. Recently a precision Abbé refracto- 
meter using monochromatic light has been developed; 
a compensator (AA!) is then not required. 


Viewing 

There is a reflecting prism (as shown in Fig. 7(a)) in 
front of the telescope objective of the Pulfrich; this 
allows the telescope T to be mounted with its axis 
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Fig. 7 (a). The optical system of the Pulfrich refractometer. 

















M 


Fig. 7 (+). The optical system of the Abbé 


refractometer. 


horizontal. The telescope is rigidly attached to a rotat- 
able circle C and rotations are measured by the vernier 
V. Slow motion of the circle over about 5 
available. When the critical boundary is on the eye- 
piece crosswire, the scale reading gives the critical angle, 
provided the telescope axis Is normal to the surface of P 
when the scale reading is zero. This can readily be 
checked as the telescope is of the auto collimating type 
and the correction, if any, found. The refractive index 
may be read off from tables supplied with the instru- 
ment 

In the Abbé, the telescope T is also rigidly attached 
to a rotatable sector C but the prism P ts not fixed. It 
can be rotated about the same axis as the sector and 
its position is indicated on the sector scale by a mark X 
on an arm attached to its mounting. The sector scale is 
directly calibrated in refractive index for sodium D. The 
Abbé is therefore quicker to use. However, accidental 
changes in calibration are more likely to occur in a 
direct reading instrument and so it ts advisable to make 


241 


of are 1s 





checks from time to time by measurements on samples 
of known refractive index 

An Abbé type refractometer has been developed in 
which the position of the achromatic critical boundary 
is observed on a scale in the telescope eyepiece; the 
sector is then dispensed with. In this refractometer, 
known as the dipping refractometer, the prism P 
rigidly attached to the objective end of the telescope and 
prism P! is dispensed with. Calibration by measure- 
ments on known substances is needed. 


The Handling of Various Materials 

Transparent liquids.—For the Pulfrich, the liquid is 
contained in a simple cylindrical tube H which is 
ground at the base to fit the prism. In the Abbe, the 
locking together of prisms P and P! suffices to hold a 
thin film (0-1 mm.) of liquid against P. The minimum 
amount of liquid required is about 0-2 cc. for the 
Pulfrich and 0-05 cc. for the Abbé. For the dipping re- 
fractometer, P is immersed directly in the liquid. 


Solids (Large pieces of transparent solids).—The tech- 
nique is the same for all instruments. It is necessary for 
the material to be homogeneous and have two mutually 
perpendicular faces one of which is plane and clear; the 
perpendicular faces should intersect in a sharp line. The 


clean plane face is brought into contact with the face f 


of P by placing a drop of liquid of higher refractive 
index than the solid on f and carefully pressing the 
solid into place so that a very thin bubble free film 
separates the two surfaces. Any excess liquid is removed 
as it would cause blurring of the critical boundary. If 
the liquid film is wedge shaped, errors may arise in the 
fourth decimal place of the refractive index. The slope 
of the wedge may be observed by viewing the inter- 
ference fringes it gives rise to at the exit pupil of the 
telescope; the sample is pressed at various points until 
the fringes become fewer: for fourth place accuracy, 
6—8 fringes are permissible, for fifth place only one. 

In the Abbé instrument, P! is lowered as far as 
possible and then sends light into the sample. 


Powders ( from transparent solids)—Only the Pulfrich 
is suitable for this work. If powders are immersed in a 
liquid of identical refractive index and viewed in the 
usual way for liquids, a sharp critical boundary may be 
found. If the indices of liquid and powder are slightly 
different, the boundary is diffuse or non-existent. Two 
liquids are selected whose refractive indices are respect- 
ively above and below that of the solid. The powder is 
mixed with one liquid and the other poured in until the 
boundary line becomes sharp. 


Opaque or coloured solids and liquids.—For these re- 
flection must be used. The Abbé is most suitable for 
such measurements. It is slightly modified by illumi- 
nating surface f! through a diffusing screen. Light is 
then reflected from f, which is covered with the sample, 
and enters the telescope. 
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General 

When the investigation of any substance is completed 
the delicate prism surfaces should be cleaned with 
alcohol; they should only be touched with soft lens 
paper. Before the next measurement, the prism should 
be rinsed with the liquid under investigation, or, with 
the contact liquid if measurements are being made on a 
solid. 


Temperature Control 

In both the Abbé and the Pulfrich, temperature control 
is secured by mounting the prisms in jackets through 
which thermostatted water can be circulated; this gives 
temperature control of a sample to 0:2°C. An improved 
container for liquids, giving |temperature control to 
0-02 C. has been developed for use with the Pulfrich; 
it is thermostatted, excludes the atmosphere and allows 
rapid filling and draining. For the dipping refracto- 
meter, temperature control is secured by adjusting the 
temperature of the liquid under investigation itself. 

If the working temperature differs by more than about 
5°C. from that of the room, disturbing temperature 
gradients are set up and so it is better to place any 
refractometer in an insulated box which can be thermo- 
statted to +1 C. This also defines the temperature of 
the reference medium air. To ensure temperature 
equilibrium of the prism, thermostatting should com- 
mence about 20 minutes before readings are taken; 
readings should not be recorded until they have been 
constant for five minutes. If the temperature of measure- 
ment is very different from that of the room, it is 
important to take into account the change in refractive 
index of the prism (n,) with temperature. 


Dispersion Measurements 

The dispersion has been defined as the difference 
between the refractive index values for the F and (¢ 
hydrogen lines. However, the hydrogen discharge tube 
is a relatively inconvenient source, so, it is easier to 
measure the refractive index difference for blue and red 
helium lines. This may readily be done with the Pulfrich 
and precision Abbé instruments. 

For the ordinary Abbé and dipping refractometers, it 
is obvious that the greater the dispersion of the sample, 
the greater will be the rotation of the compensator 
AA! necessary to produce an achromatized critical 
boundary. For these instruments, the dispersion is 
given by A kBS, where A and B are constants 
depending on the refractive index of the specimen for 
the sodium D line; k corrects for certain errors in each 
individual instrument; S is a function of the compen- 
sator setting. A, B and S are found from tables supplied 
If these instruments are used for dispersion measure- 
ments, their reliability should first be investigated by 
measurements on known substances. 


Accuracy 
Table | shows the maximum accuracy and range of the 
various critical angle refractometers: 
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Refractometer 
Ny 


Pulfrich 
Abbé 


Precision Abbé 


Dipping « 10 


Maximum accuracy in 


Maximum accuracy in Range of n 


dispersion 


10 


10 





For the ranges quoted above, more than one prism ts required for each of the various instruments 


Disadvantages of Critical Angle Refractometers 
The main disadvantages are: 

1. Unsymmetrical field of view: setting cross wires on 
a demarcation line symmetrically illuminated on both 
sides is more accurate than setting on a demarcation 
line between light and dark fields. 

2. Measurements cannot be made on substances 
whose refractive index is greater than that of the re- 
fractometer prism 

3. The index measured is that of a surface layer which 
may or may not be the same as that of the main bulk 
of the specimen 


Non-critical Angle Refractometers 
The Hilger-Chance.—This instrument was developed 
(see Hilger Catalogue CH 312/3) to overcome the dis- 
advantages just described. It is shown in side elevation 
in Fig. 8. T he glass block B is formed from two prisms 
as indicated; they are united by heat treatment and the 
join will withstand the action of all usual solvents. The 
angle of the V-block is 90 and the substance under 
investigation U ts placed in the groove as indicated. The 
slit S is illuminated by monochromatic light which ts 
made parallel by lens C. The change in direction pro- 
duced in B obviously depends on the refractive index of 
the specimen. The change is measured by telescope T, 
which, as in the Pulfrich instrument, is fitted with a 
reflector, so that it may be mounted with its axis hori- 
zontal. The setting is made on the image of the fine line 
which runs along the middle of S; hence the instrument 
has the advantage of a symmetrical field of view. 

It is obvious that two perpendicular faces must be 





Fig. 8. The optical system of the Hilger Chance refractometer. 
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Fig. 9. Liquid holder in Jelley micro-refractometer. Rays a, 
b and c¢ are respectively for a liquid of refractive index less 
than, equal to and greater than that of the glass. 

produced on solid specimens; these faces need not, 
however, be of the highest optical quality as a film of 
liquid can be placed between the faces of the specimen 
and the V block. For use with liquids, the V-block is 
provided with side plates to form a trough; 2—3 cc. of 
liquid are required. The instrument does not measure 
the refractive index of the surface layers 

As the instrument is not of the critical angle variety, 
measurements are not confined to substances of re- 
fractive index less than that of the block ; this can there- 
fore be made of durable glass of moderate index. The 
accuracy of the instrument is l 10 


For measurements of refractive index of small quantities 
Techniques employing a microscope will not be de- 
scribed here, but a survey has been given by Jelley 
(1945). 7 

For liquids, several workers have developed the 
image displacement method. In principle they resemble 
the Hilger-Chance instrument, except that the angle 
of the liquid prism is 45° and only a drop of liquid is 
used. In the Jelley microrefractometer (1939) liquid is 
held between a plane and a bevelled glass slide as in- 
dicated in Fig. 9. The accuracy is + 0-002 and measure- 
ments have been made over a wide temperature range 
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Fig. 10. Cell of the Amagat and Jeans differential refracto- 
meter. The light path shown is for liquid in C of equal refractive 
index to that in V. 

Differential Refractometers—The purpose of such 
instruments is to measure the difference of refractive 
index between two liquids. A collimator and telescope 
are rigidly mounted facing each other. Between them is 
the cell, which, in the Amagat and Jeans instrument is as 
shown in Fig. 10. It consists of a metal vessel V with 
plate glass windows inside which is mounted a silver 
cylinder C whose windows are inclined at 107°. When 
the silver cylinder and outer metal vessel are filled with 
the same liquid, light normally incident is not refracted, 
but, if the silver cylinder contains a liquid of different 
refractive index, refraction will occur, The displace- 
ment of the image is measured on a scale in the tele- 

scope. Provision is made for thermostatting the cell. 
An automatic recording differential continuous flow 
instrument has recently been described by Hilger. In 
this the sample and reference compartments have inlet 
and outlet tubes so that, either or both liquids may flow. 
The cells are constructed so as to prevent either tur- 
bulent or stagnant volumes from forming. The instru- 
ment gives an electrical output which is linearly pro- 


The Harrison Memorial Prize 


The Selection Committee, consisting of the Presidents of 
The Chemical Society, The Royal Institute of Chemistry, 
The Society of Chemical Industry, and The Pharmaceutical 
Society, will, in 1960, consider making an award of the 
Harrison Memorial Prize. 

The prize, which consists of a bronze plaque and a 
monetary payment of 100 guineas, will be awarded to the 
chemist of either sex who, being a natural-born British 
subject and not at the time over 30 years of age, shall, in the 
opinion of the Selection Committee, during the five years 
ending December 1, 1959, have conducted the most 
meritorious and promising original investigations in chem- 
istry and published the results of those investigations in a 
scientific periodical or periodicals 

Applications, five copies of which must be submitted, 
should include the full names of the applicant; age (birth 
certificate to be enclosed); degrees (with name of University): 
any other qualifications and experience; titles, and reprints 
if available, of published papers (with co-authors’ names); 
where research was carried out: testimonials and references, 
and any other relevant particulars. 

The Selection Committee is prepared to consider applica- 
tions, nominations, or information as to candidates who 
have not attained the age of 30 years at December |, 1959, 
and are otherwise eligible for the prize. Any such com- 
munication must be received by the President, The Chemica! 
Society, Burlington House, Piccadilly, London, W.1, not 
later than Thursday, September |, 1960 
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portional to the difference in refractive index. A null- 
balance system of measurement is used: any change in 
refractive index unbalances the system; a simple servo 
mechanism then restores the balance. The output may 
be recorded, displayed or used to initiate a control 
system. Variations in the intensity of the source have 
little effect; the effect of thermal variations is also small. 
It will operate for long periods without attention. No 
figures are quoted for the accuracy. 

As indicated in Part I, photoelectric methods will 
eventually supersede visual in optical measurements. 
Progress in refractometry in this direction has not, 
however, been so rapid as in other fields. 


Applications 

Refractometry finds application in many industries, for 
example, brewing, chemical engineering, confectionery, 
distilling, effluent control, pharmaceutical, soft drinks 
and sugar. 

Previously, in the research laboratory, refractive 
index was used as a criterion of purity. In this connection 
it has now been largely superseded by spectroradio- 
metric techniques. Another obsolescent research use is 
the calculation of dipole moments from refractive index 
measurements. 
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THEORY AND PRACTICE IN THE PHYSICAL 
CHEMISTRY LABORATORY 


by S. Lewin, M.Sc., Ph.D. 


Physical Biochemistry Research School, South-West Essex Technical College, London, E.17. 


PART V—LABORATORY SUPERVISION 


HERE are several essentials in the education of 
‘aenues in a chemistry laboratory. These include 
good layout, equipment, chemicals, laboratory stewards, 
and above all the right type of laboratory supervision. 

Such supervision will not only be profitable in the 
training of good scientists, but will also allow assessment 
of student qualities which neither lecture periods nor 
examinations can provide. It is proposed therefore to 
consider the requirements and possibilities of good 
laboratory supervision. 

The primary aim should include the co-ordination 
and integration of theory and practice in the student's 
mind and therefore necessitates the giving of correct 
advice and guidance. The ideal laboratory supervisor 
should have sound theoretical knowledge, be competent 
in experimental work, and intellectually a leader in 
that he should be able to inspire the student to devote a 
sufficient part of his time to thinking about his scientific 
subjects rather than in attempting to memorize facts 
and arguments involved in them. He must get on with 
both staff and students, and his personality must be 
such as to command not only friendship but also respect 
One can almost hear the query: ‘How many people are 
there who fulfil a// these requirements?” Well, we are 
considering the ideal supervisor. 

Experience shows that some supervisors are more 
theoretically minded, while others are more practically 
minded. Extremes of theoretical mindedness and prac- 
tical mindedness to the major exclusion of the other are 
bad. It should be remembered that the essential features 
of a science subject, as compared with a non-scientific 
one, are not only its logical approach to a problem 
(non-scientific subjects also apply logical principles) but 
also that any scientific assumptions and conclusions 
should be capable of being tested in the laboratory. It 
is clear therefore that in science theory is the mother of 
practice and that its continuance depends on this off- 
spring. On the other hand, the offspring cannot develop 
without the mother. The experiments demand careful 
planning which is impossible without a good theoretical 
background. It is wrong in principle, and economically 
wasteful in practice, to use the experimental period 
primarily for teaching people ‘on the bench’. Such 
practice increases the student's ability and tendency to 
play about with chemicals rather than to improve his 
ability to correlate theoretical knowledge and experi- 
mental technique. This cannot be emphasized too often, 
because a supervisor with almost sole interests or 
abilities in experimental techniques may, even uninten- 
tionally, divert the attention of the student from the 
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main purpose of scientific education, which is correlation 
and integration of theory and practice. Equally well, 
supervisors who are sound on the theoretical side but 
wanting on the practical side do not measure up to the 
ideal requirements of laboratory supervision, though of 
course the lead that they may be capable of giving the 
student on the theoretical side is of fundamental 
importance 

Can supervisors with extreme tendencies on either 
side adapt themselves to the general requirements noted 
above? A great deal depends on the individual, but 
there are certain considerations which suggest that usu- 
ally the answer is likely to be negative. To begin with, it 
is the custom of quite a number of science teachers, 
whether in colleges or schools, to interpret their function 
essentially as one of transferers of information. Such 
habits are difficult to break. The struggle between 
conscience and ease of operation is not necessarily 
followed by victory of the former, particularly when 
there exists the possibility of contesting the interpreta- 
tion and of altering it somewhat. Further, education and 
adaptation are speedier, if not easier, where the young 
are concerned. The older the person, the more fixed do 
his ideas tend to become. By the time a man becomes a 
permanent member of staff who supervises the practical 
periods he is usually in his mid-twenties with more or 
less generalized ideas which are not necessarily re- 
arrangeable, thus making adaptation less likely 

The difficulty experienced in adjustment in laboratory 
supervision is by no means uncommon. The appoint- 
ment of a member of staff often calls for a balanced 
combination of teaching ability, research ability, per- 
sonality, good mixing capacity and other qualities 
Sometimes, the person appointed leans heavily on one 
of these required qualities, to the lesser or greater 
exclusion of others. As is well known, good research 
ability and good teaching ability do not necessarily run 
side by side. This can be due to an otherwise capable 
person not possessing the ability of self expression. It 
should also be borne in mind that the definition of 
research ability is rather loose. There is fundamental 
long term research and also the series of routine mea- 
surements which are dubbed by the hopeful as ‘research’ 
In fundamental research it is possible and often 
desirable to employ both inductive and deductive 
methods. Indeed, many fundamental scientific disco- 
veries have been due not to deductive reasoning but to 
those flashes of inductive ideas in which the really able 
research worker abounds. These often do away with the 
slow and painfully drawn out work which would have 
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resulted in the investigator being bogged down for 
years in a non-profitable field, and which might well 
have caused him to lose faith in the overall research 
project and even in himself. Such flashes of genius are 
not part and parcel of teaching; indeed, some might 
consider them alien to straightforward education. The 
first-rate investigator, full of new ideas, may well tend 
to be impatient of the slowness of appreciation of his 
concepts and may chafe at the slowness of their accept- 
ance by the outer world. As his impatience grows, his 
effectiveness as a teacher lessens, even if he possesses 
the ability of self expression. Against this criticism one 
should take into consideration that, even though this 
type of lecturer or laboratory supervisor may tend to 
push forward too fast, he is capable of inspiring his 
students and making them give their own contributions 
in the scientific world. Such inspiration is a welcome 
tonic and should not be spurned. 


One factor often required as an adjunct to laboratory 
supervision is the opportunity to assess the student's 
capacity and limitations, as well as determination. As 
is well known, examination results affect a student's 
future progress considerably. However, the examination 


system is incapable of assessing the student's level of 


determination which, if sufficiently high, can become the 
determining factor in his future Many examples are 
known where determination has succeeded despite 
examination failure or considerable opposition, though 
fame was sometimes attained only after death. Of the 
most famous cases one need quote but few, e.g. Abbé 
Mendel, the father of genetics, Planck and his quantum 
theory, Einstein in relativity theory, and Lister in anti- 
septics. One does not expect the student to achieve such 
heights because of his determination, but obviously an 
assessment of his determination must be considered side 
by side with his other abilities so as to be able to assess 
his potentialities as well as limitations 


he lecture periods do not allow the direct personal 


contact which is necessary for the assessment of 

student's vital personal qualities, such as intellectual 
ability and outlook on life. The tutorials allow better 
contact because of the greater opportunity of discussion 
when smaller numbers of students are involved. But 
the practical period in which the supervisor has the 
opportunity of direct personal discussion with the 
student, can be used for an efficient assessment of the 


student’s qualities 


This close personal contact should enable the super- 
visor to help the student to appreciate scientific princi- 
ples to a greater extent than a series of formal lectures. 
The supervisor should therefore not wait for the student 
to come up to ask him questions; he should make it 
his job to approach each one in turn. At first the 
questions and discussions should centre on the expert- 
ment on which the student is engaged. The supervisor 
should find his weak spots and attempt to fill the empty 
gaps and to correct any misunderstandings. Thereafter, 
the discussions may widen so as to gather more infor- 
mation concerning his outlook on scientific problems 
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Naturally, the supervisor is bound to encounter 
students of various categories, and his approach must 
be adjusted to individual cases. Often problems of 
discipline are involved. For example, the supervisor may 
be confronted with the type of ‘clever’ student who can 
make himself a nuisance in the lecture room or in the 
laboratory. What methods can be adopted in dealing 
with such a student? 

There are a number of ways; these depend on the 
particular lecturer and the particular student. One 
method, which usually pays dividends, is to await 
patiently, even though agonizingly, for that great 
moment when the student can be laughed out of court 
This treatment can often be combined with an impres- 
sive lesson in scientific principles to the student fraternity. 
Some experiences may be recounted in this connection 

A capable student was imbued with such a high self- 
belief that he openly and regularly discounted any help 
from the laboratory supervisor. One day when he was 
about to start on the standard experiment on the acid 
hydrolysis of methylacetate, the demonstrator tried to 
explain to him the special precautions necessary for 
obtaining good results. ‘Don't bother’ said the student 
in a condescending manner. ‘I really don’t need any 
help, since | am quite clear as to what I have to do’. The 
supervisor moved away resignedly and did not issue 
the usual advice concerning the type of acid-base 
indicator required in the titrations, even though he felt 
certain that the student was likely to make this mistake 
The time has come, he felt, to teach this student a 
lesson. Sure enough, after an hour and a half in which 
the student carried out four titrations, the student 
informed the demonstrator that ‘there must be some- 
thing wrong with the experiment, since the titre values 
have remained constant throughout’. He added that no 
doubt the distilled water, etc., used in the experiment 
were not properly prepared by whoever was responsible 
rhe long-suffering lecturer checked the method used by 
the student and found what he expected, viz. that the 
student had used methyl orange and not phenolphthalein 
as the indicator, and proceeded to explain to the whole 
class why phenolphthalein should not be used, emphas- 
izing of course that the students ought to know all 
about this aspect, as it was quite simple 

Another example, again involving the rate of 
hydrolysis of methyl acetate, concerns another student 
who almost invariably scorned the help of the lecturer 
with the usual condescending attitude typical of such 
students. The lecturer noticed that he did not borrow a 
stop-clock and that he did not use a watch. The student 
was kept under observation for the next two hours 
Aware of that, but not of the reason, he worked harder 
than usual. After two hours, the lecturer remarked to 
the student—‘I notice that you are not timing your 
measurements. How do you propose to plot your 
results?” A sudden horror appeared on the face of the 
student, as the light dawned on him. ‘I was beginning 
to wonder what to do with these results’ he stammered 

There was the case of the student who would have 
tried the patience of an angel by his repeated ‘innocent’ 
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questions which were so worded as to cast doubt on the 
lecturer's accuracy of statement. But even here justice 
was eventually meted out, to the applause of the whole 
class. The problem of supercooling was being discussed 
in relation to equilibrium condition attainment. It was 
explained that a long time interval was not necessarily 
the only requisite for the formation of the stable form 
of ice as water was being cooled past 0 C. The require- 
ment of the presence of a crystal of ice was emphasized, 
and it was pointed out that supercooling down to —-9 ¢ 
was possible. This was dependent on the absence of 
vibration since otherwise immediate freezing would 
result giving rise to a solid mass of ice. The inevitable 
question from the particular student followed: ‘Surely, 
this is rather too wide a generalization?’ ‘Surely 

In a flash, the long-suffering lecturer saw the golden 
opportunity. “I am afraid that this ts so. For example, if 
you were to push your finger into well supercooled 
water it would be surrounded by ice almost immediately 
Would you like to try it? Of course, if you are afraid, | 
can’t blame you. It can be quite a shock.’ The trap 
having been sprung, refusal was rather difficult. Need- 
less to say that when the student pushed his hand into 
the supercooled water, it was covered with ice. The 
painful look on the student's face and the delighted yells 
of the student audience were memorable. The student 
gave no more trouble, and the class had absorbed the 
knowledge of an outstanding property of supercooled 
water 


(To be continued) 


The Polarographic Society 


A meeting of the Polarographic Society was held at the 
Institute of Diseases of the Chest on February 11, 1960. The 
subject of the meeting was “The Determination of Oxygen in 
Biological Systems’, and the following papers were read 

D. D. Tyler and F. Holton, M.R.C. Radiobiology Unit, 
Hammersmith. ‘Respiratory measurements with a vibrating 
unshielded platinum cathode and silver anode; ageing and 
linearity of response’ 

R. E. Steele, B.E.C.C. Radiobiology Unit, Mount Vernon 
Hospital. ‘Difficulties in measuring the partial pressure of 
oxygen in tissue’ 

lr. S. Evans and P. S. D. Naylor, Medical Unit, St 
Thomas's Hospital. ‘Measurement of partial pressure of 
oxygen in vivo’ 

D. L. Dewey, B.E.C.€ 
Hospital. ‘Hersch cell’ 

N. L. Gregory and J. W. Lightbown, National Institute 
for Medical Research, Mill Hill. ‘The Polarograph for oxygen 
estimation in respiring biological systems’ 

J. H. Glover, British Oxygen Research & Development 
Ltd., London. "New method for oxygen analysis’ 


Radiobiology Unit, Mount Vernon 


1. S. Longmuir, Institute of Diseases of the Chest, Bromp- 
ton. ‘Measurement of partial pressure of oxygen in blood’. 

There were 85 members and guests present. In addition to 
the listed speakers Mr. Donald Cater of Cambridge gave a 
short contribution on ‘The use of solid micro-clectrodes in 
tissue’. 
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Refreshments were provided, and these were followed by 
the Sth Annual General Meeting of the Society. The follow- 
ing Officers and Committee were elected 


Chairman: Mrs. B. Lamb 


Vice-Chairman; Mr. G. F. Reynolds 
Mr. J. H. Glover 


D. R. Curry 


Secretar) 
Treasurer: Mr 


Committee 
Dr. 1. S. Longmuir (Editor) 
Mr. G. Russell (Publicity Officer) 
Mr. R. Pitches (Journal Business Manager) 
Dr. V. S. Griffiths 
Dr. G. Ll. Hills 
Mr. K. Baker 
Mr. R. E. Coulson 
Mr R ( Rooney 
Mr. R. J. Motz 


The Role of Plastics in the Construction of Laboratory 


Apparatus. 
(Concluded from page 239) 


by unplasticized P.V.C, perforated discs and sintered 
polythene discs. Regenerants are contained in polythene 
storage tanks and are fed to the resins by means of 
plasticized P.V.C. tubing, the flow being controlled by 
ebonite stopcocks, lubricated with silicone grease. The 
metal frame work is coated with epoxy resin based paint 
to protect it from the effect of spillage of regenerant. The 
quality of the water flowing from the deionizer ts 
monitored by means of a conductivity cell constructed 
in unplasticized P.V.¢ For ultra pure water the effluent 
from the main unit is passed through a mixed bed ion 
exchange unit comprising a ny lon coated metal cylinder 
Finally polythene tubing is recommended for conveying 
this high purity water 


Conclusions 
In this article an attempt has been made to indicate the 
more outstanding contributions made by plastics to the 
development of laboratory apparatus. The list could be 
considerably extended by including applications met 
with on plant scale operating; by including items avail- 
able on the domestic market but which also find 
application in the laboratory, such as polythene buckets 
and bowls, boxes and containers; and by including 
relatively minor applications such as the use of silicones 
for promoting water repellant surfaces on glassware, 
greases for glass joints and stopcocks and so on 
Plastics is also very evident in the form of safety clothing 
such as P.V.C. aprons, Terylene overalls and cellulose 
acetate goggles, and P.V.C, and polythene film and 
sheet are used in considerable quantities both as sample 
bags and as instrument covers 

It is hoped that this, of necessity, restricted account 
will illustrate the tremendous impact that plastics are 
having in the laboratory field and the considerable 
contribution that their use is making both to increased 
efficiency and safer working 
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Apparatus for Routine Analysis 
by G. Lindley 


Works Chemical Laboratory, 


English Electric Co., 


Ltd., Bradford 


PART V—AN IMPROVED GAS FLOWMETER 


Introduction 
In constructing a unitized apparatus for the determina- 


tion of sulphur in iron and steel in the routine section of 


the laboratory, a gas flowmeter was required which 
would operate with a minimum of trouble. At the same 
time a design to accommodate a wide range of gas flow 


rates was also required for other work. Several types of 


wide range liquid indicating flowmeters have been 
described, e.g. by White and Wright (1936) and by 
Belcher and Wilson (1949), and several are available 
from laboratory suppliers However, with these flow- 
meters, there is often inadequate protection against 
sudden surges in gas flow rate. When such surges do 
occur the indicating liquid is often ejected and enters 
other parts of the apparatus, and even when splash 
bulbs are incorporated this difficulty can arise. The 
apparatus must then be disconnected and cleaned and 
the flowmeter refilled, and the zero re-adjusted. With 
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these points in mind, the flowmeter described below was 
made, and has given no trouble over several years of 
daily use. 


Description 
The construction of the flowmeter is self evident from 
Fig. 1, and tubing dimensions suitable for particular 
applications are used. The trap should have a volume 
at least equal to the volume of the reservoir, and the 
indicating limb can be of any convenient length 

In order to allow adjustment for differing flow 
interchangeable capillaries or jets mounted in rubber 
bungs or in B7 cones can be inserted into the upper 
vessel. These capillaries are calibrated and the corres- 
ponding flow scale is attached to the indicating limb, 

g. by spring clips or by screwing on to a board mount 
for the whole unit. If required, the upper part of the 
flowmeter can be constructed to include a “White- 
Wright’ type of adjustable orifice, instead of a capillary 
as illustrated 

For operation the reservoir is filled with indicating 
liquid through the opening shown in the diagram. The 
scale is then adjusted so that its zero mark corresponds 
to the meniscus in the indicating limb, and the trap 
stopcock is closed. By means of a needle valve or other 
adjustment the gas system enters the flowmeter and the 
back-pressure resulting from the calibrated capillary 
causes the liquid to rise in the indicating limb. If a 
sudden gas surge occurs, the liquid enters the trap and 
does not contaminate any other part of the apparatus 
For re-use it is merely necessary to stop momentarily 
the gas flow and then open the trap stopcock, when all 
the liquid is returned to the reservoir and zero is auto- 


rates 


matically re-established 
This apparatus is now available from Ralph Cuthbert 
Westgate, 


Limited, Huddersfield 
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It is evident from letters received that the Apparatus 
and Devices Section of Laboratory Practice arouses 
considerable interest. We should like to point out that 
all times pleased to receive from readers 
for inclusion in this 


we are 
notes, however short or simple, 


secuion. 
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THE LABORATORY APPARATUS AND MATERIALS 
EXHIBITION 
June 20 to 23, 1960 


HE Laboratory Apparatus and Materials Exhibition, practically every possible laboratory requirement will 

sponsored by this Journal and organized by U.T.P. be available for examination, study, comparison and 
Exhibitions Ltd., will be held at the Royal Horticultural _ selection. 
Society's New Hall, Westminster, London, from June !n addition a comprehensive series of lectures on 
20 to 23, 1960. This is the first exhibition of its kind to recent advances in laboratory techniques by specialists 
be organized in the United Kingdom on a national _ in their field will be given throughout the entire run of 
scale, where products and materials exhibited are the Exhibition and the full programme is given below 
limited to those specially produced for use in all types Daily glass blowing demonstrations will be given on 
of laboratories. For the first time, under one roof, Stand 67 by Mr. J. A. Frost of the University, Reading 





Date & Time Lecturer Subject Chairman 


June 20, 1960 
10.00 a.m F. P. W. Winteringham, ‘The Labelled Pool Technique Prof. A. Wormall, D.Sec., F.R.S 
F.R.1.¢ in Biology” 


11.30 a.m. Prof. R. Belcher, D.Sc., Ph.D., ‘Indicators’ Prof. F. C. Tompkins, D.sc., 
F.R.1A F.R.S 

3.00 p.m J. E. Salmon, Ph.b., B.Sc., “lon Exchange Techniques’ Prof. D. P. Craig, pD.s 
F.R.1.¢ 


June 21, 1960 
10.00 a.m. J. Hetman, F.R.1.¢ ‘Polarography inthe Foodand J. D. Mounfield, ph.p., F.R.1. 
Beverage Industries’ 
11.30 a.m Prof. R. W. Douglas, D.Sc... ‘Glass as a Laboratory Prof. S. Tolansky, p.sc., F.R.s 
F.Inst.P Material’ 


3.00 p:m G. W. Scott-Blair, M.A., D.Sc., “Rheology” Prof. G Finch, M.B.E., 
Ph.D., F.lnst.P., F.R.1.¢ D.Tech., F.R.S 


June 22, 1960 

10.00 a.m A. E. Saunders-Singer *Micrurgy. Devices and Tech- E. Hindle, M.A., Sc.D., F.R.S 
niques in Biology and other 
Sciences’ 


11.30 a.m M.A. Fill, F.R.1.« ‘Small Scale Manipulation’ JI. G Davis, 
F.R.1.A 


3.00 p.m A. T. James, Ph.D ‘Gas Chromatography’ Prof. H. D. Kay, C.B.E., D.Se., 
F.R.S 
June 23, 1960 
10.00 a.m A. D. Booth, D.sSe ‘Laboratory Computers’ Prof. J. D. Bernal, M.A., F.R.S 


11.30 a.m Prof. E. J. King, D.Sc., Ph.D., ‘Clinical Biochemistry’ Sir Charles Dodds, M.v.o., M.D., 
F.R.1.¢ D.Se., F.R.C.P., F.R.S 


3.00 p.m Surgeon Commander H. M. ‘Safety Techniques in the Prof. A. A. Miles, C.8.£., M.D., 
Darlow, R.N.(Retd.), B.A., Microbiological Laboratory’ — F.R.c.P 
M.R.C.S., L.R.C.P. 
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‘CONSORT’ 
A New British Research Reactor 


Proposed 


Installation at Imperial College 


NEW low-priced design of nuclear research reactor is to 

be marketed by G.E.C. This reactor, Consort, is one of 
an inherently safe type, using ordinary water as both 
moderator and coolant. It has been designed joiatly by the 
G.E.C.—Simon-Carves Atomic Energy Group and the 
nuclear power group at the Imperial College of Science and 
Technology, London University. This collaborative approach 
has resulted in a design particularly suitable to meet the 
specialized research and training requirements of universities 
and colleges in any part of the world. At the present time, 
Consort is the only completely British designed research 
reactor in the 10 kilowatt range. 

The design was originally produced for the proposed 
installation to be operated by the nuclear power group of 
Imperial College, under the leadership of Prof. J. M. Kay, 
at a convenient site outside London. This proposal, which is 
an integral part of the College’s programme for the expan- 
sion of its nuclear engineering training and research facilities, 
has been approved in principle but at present awaits financial 
sanction before an order can be placed with G.E.C. The 
cost of the reactor is approximately £50,000. 

The new reactor was designed with a view to combining 
some of the principal advantages of the two well-known 
existing types of water-moderated research reactors, the 
‘swimming-pool’ type and the ‘enclosed-tank’ type. In the 
former design, the reactor core is housed in a large tank of 
water at a substantial depth below the surface so that the 
water itself provides all the shielding necessary above the 
core. This arrangement offers the advantages of good 
accessibility and ease of handling of the fuel elements. The 
enclosed-tank reactor uses a comparatively small tank of 
water with concrete shielding above the core as well as round 
the sides. The whole assembly is more compact than the 
swimming-pool type with the result that it is much easier to 
locate external experimental assemblies close to the core 
itself. On the other hand, a relatively complex fuel-handling 
system is required. 

Consort provides a most effective compromise between 
these designs, combining ease of fuel-handling with com- 
pactness and good accessibility to the core for experimental 
facilities. The core is located only 10 ft. below the surface 
of the water moderator in an open-topped tank, but additional 
shielding is provided in the form of movable concrete-filled 
trolleys which cover the top of the tank while the reactor is 
in operation. It has been possible to incorporate an experi- 
mental ‘bare face’, protected by portable shielding blocks, 
closely adjacent to the reactor core, a most important 
facility for research and training purposes. When the reactor 
is shut down, the shielding trolleys can be withdrawn and 
manipulation of the fuel elements can then be carried out 
beneath the water, under direct observation by the operator 
using simple manual techniques. Furthermore, the whole 
design is based on the use of a well-proved type of enriched- 
uranium-alloy fuel element which is readily obtainable from 
the United Kingdom Atomic Energy Authority as a standard 
production item. 
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A sectioned impression of Consort. 1. Shielding trolley. 
2. Control rod mechanism. 3. Vertical experimental tube. 
4. Channel for water connections. 5. Perspex dust cover. 
6. Tank. 7. Biological shield. 8. Control rod. 9. Experimental 
face. 10. Thermal column. 11. Fuel elements. 12. Core support 
plate. 13. Flux measuring instruments. 14. Concrete shielding 
blocks. 15. Shielding plugs for element storage holes. 


Experimental Facilities 

The new reactor has been designed primarily as a source of 
neutrons for use in experimental work for research and 
training purposes. The rating of the Imperial College design 
for continuous operation is 10 kW. and, at this power level, 
a flux of approximately 3 x 10!° thermal neutrons aad 
2 10!° fast neutrons/cm.2 sec. is available at an experi- 
mental face in the wall of the reactor tank adjacent to the 
core. A similar flux can also be obtained at the inner face of a 
graphite thermal column on the opposite side of the tank. 

The bare experimental face is a particularly versatile 
facility. It allows experimental assemblies to be built very 
close to the reactor core, thus providing them with a high 
neutron input. If it is desired to feed a vertical beam of 
neutrons to an experimental assembly, as may be convenient 
with water-moderated systems, this can be achieved by 
means of a dual-purpose thermal column, available as an 
optional extra. This consists of a horizontal column of 
graphite built against the bare face and having a vertical 
stub at its outer end. By means of suitable voids in the 
graphite the neutron flux at the end of the stub may be 
optimized for both strength and distribution. The dual- 
purpose column may at the same time be used to provide a 
horizontal beam of neutrons if required. 

Other experimental facilities can be provided in the form 
of one or more beam tubes issuing radially from the reactor 
tank at core level while a vertical tube through the centre of 
the reactor core permits the cycling of specimens into and 
out of the central flux of 4 101! fast and 2 10!! thermal 
neutrons/cm 2, sec. 
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Reactor Core 


The core of the reactor is built up from between 20 and 24 
fuel elements of the standard M.T.R. type in which the 
enriched uranium-aluminium-alloy fuel is fabricated in the 
form of slightly curved plates clad in aluminium. A number 
of these plates are assembled to form an approximately 
square-sectioned element such that the coolant can flow 
between the faces of adjacent plates. 

The fuel elements are arranged vertically to form an 
approximately cylindrical core, each element being located 
at its lower end by a spigot which engages in a hole in an 
aluminium support plate. A hole through the spigot permits 
the water coolant to flow upwards between the fuel plates. 

Below the level of the core within the reactor tank, 
shielded fuel-element storage holes are provided, each fitted 
with a removable stainless-steel shielding plug. These com- 
partments can accommodate a full charge of 24 fuel elements. 
The design of the storage area is such that there is no 
possibility of inadvertently assembling a critical mass of fuel. 
The shielding of the holes is adequate to permit direct access 
to the experimental face and the thermal column one day 
after the reactor has been shut down. 


Reactor Structure 


The core, with its support structure, is mounted near the 
bottom of a vertical cylindrical tank filled with water to act 
as moderator, coolant and shield. The tank, which is made 
of high-purity aluminium, ¢ in. thick, is open at the top, but 
a Perspex cover keeps the water surface free of dust. 
Provision is made for the dispersal of hydrogen evolved in 
the moderator during operation of the reactor and also for 
the detection and collection of fission products in the event 
of a fuel-element failure. 

In the vicinity of the core, two rectangular flat surfaces are 
provided in opposite walls of the tank to accommodate the 
experimental face and the thermal column. At the same level, 
the beam tubes project into the tank through tube stubs 
which are welded to the tank wall and blanked off at their 
inner ends. 

The tank is surrounded by a.concrete biological shield, 
octagonal in plan, with a thickness of approximately 7 ft. 6 in. 
reducing to 3 ft. near the top of the tank. The main body of 
this shield is a monolithic structure, but on two diametrically 
opposite faces, removable concrete blocks are employed so 
as to permit the necessary flexibility in the disposition of 
shielding around experimental assemblies set up adjacent to 
the experimental face and the thermal column. This arrange- 
ment also provides a means of access to the experimental 
facilities after the reactor has been shut down. It is important 
to ensure that such access is not prevented by the presence 
of dangerously high levels of radiation arising from neutron- 
activation of the concrete, and for this reason a sheet of 
cadmium is interposed between the concrete and the tank 
wall in the vicinity of the experimental facilities. The 
activation of steel structural members in this area is also 
reduced by the application of a cadmium coating. 

Axial shielding above the core consists of a 10 ft. depth of 
water which is supplemented, while the reactor is in opera- 
tion, by a 2 ft. 6 in. thickness of concrete. This concrete 
shielding takes the form of two movable trolleys which run 
on guides set in the top face of the reactor structure, the 
joint between the trolleys being stepped and shaped to fit 
around the control rod support tubes. The trolleys are moved 
by hand, and interlock limit switches are fitted both at the 
fully open and at the closed position. 
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Control and Instrumentation 

The reactor is controlled by means of vertical neutron- 
absorbing rods which are of flat section and pass through 
guide tubes between adjacent fuel elements. There are two 
shut-down rods, one fine control rod and one safety rod. All 
these rods are raised and lowered in their guides by means of 
driving mechanisms mounted above the reactor. 

Two alternative types of control-rod mechanisms are 
available for this reactor. In one design, the upper end of 
each rod is coupled, by means of an electromagnet, to a 
vertical rack moving between guide rollers. The rack is 
driven by a squirrel-cage induction motor through a gear- 
train from which the drive to the magslip rod-position 
indicator is also taken. If an emergency should arise, the 
electromagnets are automatically de-energized, thus releasing 
the rods from the racks and allowing them to fall into the 
core under gravity. 

In the alternative arrangement, each rod is supported by a 
stainless-steel wire rope which passes over a pulley vertically 
above the rod and is then wound round a driving pulley 
mounted at the edge of the biological shield. This pulley is 
driven by a small geared motor through an electromagnetic 
clutch which, under ‘scram’ conditions, is automatically 
released so that the rod falls into the core 

The instruments required for the measurement of flux and 
other control functions are mounted in shielded holes close 
to the wall of the reactor tank, the necessary connections 
being carried in tubes passing through the biological shield 
The control equipment and instrumentation needed for 
operation of the reactor are housed in panels in a separate 
control room. 


Fuel Handling 


The fuel-handling arrangements are such that, once the 
reactor has been shut down and the shielding trolleys with- 
drawn, fuel elements can be transferred between the core and 
the storage holes in complete safety by means of a simple 
manual operation. The handling tool consists of a long tube 
with a grab-head at its lower end and release levers at the 
top. The jaws of the grab are shaped so that an element 
cannot be released until its weight is fully supported either 
in one of the storage holes or by the core-support plate 
Furthermore, the tool is designed to limit the height to 
which an element can be raised above the core, thus ensuring 
that the operator is always shielded from radiation by an 
adequate depth of water. 


Water Circuit 
The water connexions to the reactor, comprising inlet, outlet, 
and overflow pipes, enter the tank through the top. 

On leaving the reactor, the water is pumped through an 
external circuit by means of a motor-driven pump capable 
of handling 400 gallons per hour. The main circuit includes 
filters for the removal of any entrained solid particles, and a 
cooler which is controlled to ensure that the water-tem- 
perature at inlet to the reactor core is kept at a steady value 
The water is maintained at the required degree of purity by 
continually diverting 10 per cent of the main flow through a 
water-treatment plant 

All the equipment associated with the water circuit 1s 
housed in a plant room adjacent to the reactor. A dump 
tank, installed below ground-level in a shielded pit, is used 
for holding any active effluents from the water-treatment 
plant pending their disposal, and it can also, in an emergency, 
accept the whole of the water in the reactor circuit 
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TRITIUM-LABELLED SUGARS FOR TRACER RESEARCH 


UGARS and sugar derivatives having tritium—the 

radioactive isotope of hydrogen—substituted for hydrogen 
in a specific site within the molecule are being prepared by 
the National Bureau of Standards in a project sponsored by 
the Division of Research of the Atomic Energy Commission 
At present, all of the common sugars labelled with tritium 
at carbon | are available for distribution to other labora- 
tories.' These sugars, identical with ordinary sugars except 
for the radioactive tritium atom, should prove to be a valuable 
tool in tracer research on chemical, medical and biological 
problems 

Methods of analysis and multipurpose equipment which 
facilitate chemical application of tritium, as well as practical 
procedures for the synthesis of tritiated carbohydrates, have 
been designed. These developments are part of a broad 
research programme on radioactive carbohydrates? now 
being conducted by Dr. H. S. Isbell and associates of the 
Bureau's organic chemistry laboratories. One phase of this 
programme, initiated in 1950, has made possible the synthesis 
and distribution of a wide variety of carbon-14-labelled 
carbohydrates} to research workers in other laboratories 

Tritium is one of the products from nuclear reactors. It 
has a combination of properties that makes it an extremely 
versatile research tool. Although it is highly radioactive, its 
low-energy beta radiation is so weak that it can be blocked 
by a sheet of paper. Thus, when tritium is incorporated in 
non-volatile materials, it presents little or no radiation 
hazard, and is relatively safe to use. One of the cheapest 
radioisotopes (only one eleven-thousandth as expensive as 
carbon-14), tritium can be detected in extremely small 
quantities by means of its radiation. As little as one- 
billionth of a milligram of tritium oxide (tritiated water) can 
be readily measured 

Because tritium is the radioactive isotope of hydrogen—a 
constituent of nearly all organic compounds—and enters 
into the same chemical reactions as hydrogen, its possible 
uses and applications in organic and biological chemistry 
are practically unlimited.4 In the form of tritiated water or 
other tritiated reagents, tritium can react with a wide variety 
of organic compounds. Thus, a few tritiated starting 
materials enable the chemist to prepare numerous radio- 
active compounds for use in chemical and biological studies 
Once incorporated in a stable molecule in place of hydrogen, 
the isotope serves as a ‘tag’ that can be used to trace the 
course of an atom or a molecule through an entire series of 
complex chemical and physical processes 

Despite these advantages, tritium’s widespread use has 
been hampered by lack of convenient methods of analysis. If 
a radioisotope is to have maximum usefulness in chemical 
and biological studies it must be possible to measure its 
radioactivity rapidly and simply Analytical methods for 
tritium, such as the counting of gaseous samples in ionization 
chambers or dissolved samples in liquid scintillation 
counters, are time-consuming and require elaborate equip- 


ment 


Analytical Method 

The Bureau has now developed a practicable method?’ for 
the routine analysis of tritium in. water-soluble, non- 
volatile materials. In this method, the radiation from a 
tritium compound, which is incorporated in a film, is 
measured in a ‘proportional counter’. Because of its sim- 
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plicity, the method should make possible numerous pro- 
cedures employing tritium as an analytical reagent 

In the first step of the analysis, the radioactive substance is 
combined with a water solution of a thickening agent 
(preferably carboxymethylcellulose). This radioactive mixture, 
on a counting plate, is then converted to a film by evaporating 
the water. The radiation from the film is measured in the 
windowless, gas-flow, proportional counter, which is avail- 
able in most laboratories where radioactive materials are 
used. The amount of radioactivity is easily calculated from 
the net count, the weight of the film, and an empirical 
constant determined with a substance of known radio- 
activity 

The radioactive film, though very thin, is ‘infinitely thick’ 
to the weak radiation from tritium. That is, the radiation 
from the lower part of the film is completely absorbed, and 
a constant proportion from the upper part emerges into the 
sensitive counting area of the proportional counter 

The presence of the thickening agent has two effects: it 
promotes formation of a uniform film, and it prevents the 
radioactive substance from crystallizing on the counting 
plate—a process that can lead to errors in measurement, or 
even to radioactive contamination of the counter 


Closed-System Apparatus 

Because tritium is a gas and must therefore be used in closed 
systems, the development of a general-purpose, closed- 
system apparatus for conducting a variety of operations® 
was one of the first considerations in the Bureau's tritium 
programme. To this end, improved procedures and special 
techniques were worked out for such operations as filtration 
and crystallization within a vacuum system. The essential 
feature of the resulting apparatus is a vacuum manifold—a 
central glass vacuum line—to which numerous pieces of 
specialized apparatus can be attached as needed. By inter- 


Fig. 1. General-purpose manifold for handling tritium in a 

closed system. By attaching and interchanging specialized 

equipment to the manifold (indicated by arrow) many different 

types of operations can be conducted. Here a reagent is 
introduced to begin a synthesis. 
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Fig. 2. Apparatus for filtering and recrystallizing tritiated 
compounds in a small closed system, as designed by the 
National Bureau of Standards. At the start of the purification 
process, flask C contains a solvent, and flask A (which is 
initially in the lower position), contains the solid to be re- 
crystallized. The solvent is distilled from C to A and the solid 
is dissolved. Then A and B are rotated through 180°, flask B 
is cooled (as shown) and the solution is filtered through a 
fritted glass disc into B. 


changing the connections, various operations can be con- 
ducted in the one composite apparatus 

Because tritium in high concentration decomposes organic 
compounds by the energy of its radiation, it is frequently 
diluted with hydrogen before use. The apparatus provides a 
convenient method for making such dilutions, as well as for 
removing samples of gas for radioactivity determinations, 
and for circulating tritiated hydrogen in such procedures as 
catalytic reductions. The gas is circulated by a gas-transfer 
pump containing mercury (Toepler pump). , . 

Two important tritium reagents, tritiated water (tritium 
oxide) and tritiated lithium borohydride, can be synthesized 
in this apparatus. As both of these compounds have readily 
available tritium, they are used to introduce tritium into 
organic compounds, and to synthesize tritiated materials. To 
prepare tritiated water, tritium gas is passed from a gas 
burette through a copper oxide furnace heated at 500°C 
The tritiated water that forms is collected in a water-trap 
cooled in a freezing mixture. Finally, the trap containing the 
tritiated water is isolated, and the water is stored until 
necded 

Tritiated water can be used to study such practical prob- 
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lems as humidity control, adsorption of moisture in materials 
of all types, permeability of films to moisture, formation of 
hydrates and a variety of other chemical reactions that in- 
volve water 

Tritiated lithium borohydride, another 
reagent, is prepared from lithium borohydride and tritium 
gas. First lithium borohydride is converted to a fluffy, 
porous form suitable for tritium exchange. To accomplish 
this, commercial lithium borohydride is dissolved in a sol- 
vent, the solution is filtered, and the solvent is removed by 
‘freeze-drying’ (low-temperature vacuum drying) This 
entire Operation is conducted in the closed system because 
lithium borohydride reacts rapidly with the moisture of the 
air. The finely divided powder is then heated with tritium 
gas at 200°¢ At this temperature, tritium-hydrogen 
exchange occurs, yielding the tritiated lithhum borohydride 
The excess tritium-hydrogen mixture may be stored in a 
flask for future use, or converted to tritiated water in the 
Numerous other reactions and 


versatile tritium 


copper-oxide furnace 


processes, including syntheses of tritium-labelled carbo 


hydrates, can be conveniently carried out with the same 


apparat us 


Syntheses 
One of the objects of the Bureau's programme on chemical 
applications of tritium is to develop methods for the synthesis 
of carbohydrates position-labelled with tritium. In general 
the synthesis of each substance presents problems of its own, 
and separate syntheses must be developed for each different 
position-labelled version of the same compound 

Glucose having tritium attached to carbon | is prepared 
by the reaction of gluconic lactone with tritium-labelled 
borohydride in the general-purpose apparatus. The reaction 
can be carried out conveniently by using a hypodermic 
syringe to inject the sugar, through a rubber stopper, into a 
flask containing lithium borohydride-s in dry tetrahydro 
furan. When the reaction is completed excess borohydride is 
decomposed by injecting a small amount of dilute acetic 
acid into the flask, and the excess tritium-hydrogen is 
removed by the Toepler pump. The flask is then removed 
from the apparatus, and the tritium-labelled glucose is 
purified by passing the glucose solution through an ion- 
exchange column and repeatedly concentrating a methanol 
solution of the glucose to dryness. After this treatment, the 
glucose-l-r is further purified by recry stallization 

As glucose is biologically the most important of the simple 
sugars, the Bureau is now developing methods for syn- 
thesizing glucose labelled with tritium at each of the six 
carbon atoms. Other sugars and sugar derivatives will be 
prepared as synthetic methods are developed. Although 
several methods of synthesis are possible for each labelled 
sugar, the Bureau is seeking methods that produce the 
highest yields in the shortest time 

In addition to position-labelled simple sugars, other 
potentially useful tritium-labelled materials, such as tritiated 
inulin, are being made. Used clinically for many years to 
study kidney function, inulin is injected into the blood 
stream, and its elimination in the urine is measured. Deter- 
mination of inulin by chemical analysis is laborious but can 
be avoided by using C-14labelled inulin (a substance 
previously prepared by the Bureau)’ and determining its 
elimination by means of radioactivity measurements of the 
urine. A new tritiated form of inulin, considerably cheaper 
than the corresponding € -14-labelled product, may prove to 
be an even better material for the study of kidney function 
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Study of Isotope Effects 
One advantage of using an isotope in research is that its 
physical and chemical behaviour is very similar to that of 
the common form of the element. However, an isotope is not 
identical in behaviour to the common form. For example, 
there are slight differences in rates of reaction between 
ordinary carbon and carbon-14, and larger differences in 
rates between ordinary hydrogen and tritium because 
tritium is three times as heavy as hydrogen. The rate dif- 
ference is detectable chiefly when a chemical reaction takes 
place at the site of an isotope bond. If the isotope is located 
elsewhere in the molecule, it has little effect on the rate of 
reaction 

Unless this difference in behaviour can be predicted, it 
may limit certain uses of isotopes. For example, in locating 
the position of a radioactive atom within a molecule, the 
compound is broken into several simpler ones by using 
oxidizing agents By the specific activity of the fragments 
produced, the location of the radioactive atom can be 
detected. If the radioactive molecule should degrade at a 
different rate than the non-radioactive form, the results and 
conclusions drawn from the degradation study would be 
misleading 

Although an isotope effect is disadvantageous for some 
purposes, it may furnish data on the course of a reaction by 
indicating whether an isotope bond is involved. Employing 
tritium-labelled materials, the Bureau is studying the mechan- 
ism of such reactions as the reduction of lactones, and the 
oxidation of sugars with bromine, chlorous acid, and oxygen 
Use of tritiated compounds in these and other reactions 
should supply detailed information on reaction mechanisms 


A reaction uniquely suited to the study of the isotope 
effect is being carried out with various carbon-14- or tritium- 
labelled forms of a six-carbon carbohydrate derivative, D- 
mannitol. When this compound is oxidized by the micro- 
organism, Acetobacter suboxydans, it yields the sugar, 
»-fructose. D-Mannitol is a substance in which the two 
halves of the molecule are alike, so that the enzymes created 


Fig. 3. Sensitive method developed by the National Bureau of 


Standards for quantitative determination of tritium content. 
The sample in a carboxymethylcellulose solution is converted 
to a film under infrared light (right). After this radioactive 
film has been conditioned at controlled humidity (/e//), it is 
assayed in a windowless proportional counter. 
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by A. suboxydans have a choice of two suitable sites for 
oxidation: carbon 2 or carbon 5. In a position-labelled 
p-mannitol, one half of the molecule contains a radioactive 
isotope. If its presence does not influence the rate of 
oxidation, then the resulting D-fructose must have radio- 
activity equally divided between the two halves. The results 
of the study show® that there is no isotope effect in the 
oxidation of D-mannitol-1-C!4, but that there is a small 
effect (about 3 per cent) in the oxidation of D-mannitol- 
2-C''4, Studies of an isotope effect in the oxidation of b- 
mannitol-3-C!4 and of the various tritium-labelled D-man- 
nitols are in progress. The results will aid in the interpreta- 
tion of the mechanism of enzymic oxidation by A. suboxydans 


Tritiated Reagents 
Part of the Bureau's programme on chemical applications of 
tritium will be devoted to the synthesis and use of tritiated 
reagents. It is believed that these compounds offer a vast 
opportunity for research on analytical methods, structural 
studies, and reaction mechanisms. In connection with the 
carbon-14 programme, a procedure has been developed for 
conducting methylations with C!4-labelled methyl iodide.’ 
Tritiated methyl iodide will be similarly employed. Reduc- 
tion with tritiated lithium borohydride, following oxidation 
procedures, provides an excellent method for introducing a 
radioactive label at a specific point in a molecule. Wherever 
a carbonyl group (carbon doubly-bonded to oxygen) can be 
formed in a molecule, tritium can be introduced by reaction 
with tritiated lithium borohydride. This technique provides 
a means for locating the oxidation sites, i.e. the critical points 
at which oxidation has taken place in a molecule. Studies 
utilizing the technique will aid in solving such technological 
problems as the determination of the chemical changes in 
cellulose fibres caused by bleaching agents, air, light, or 
ageing 

The Bureau has in progress numerous other research 
projects on tritium and its applications. The direction of the 
programme will be determined, to some extent, by the needs 
of other research workers. As in the programme on carbon- 
14-labelled carbohydrates, it is believed that the tritium work 
will greatly facilitate the work of other laboratories and 
contribute fundamentally to the application of radioactive 
isotopes in organic and analytical chemistry 
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News from the British Association of Chemists 


Section Programmes 

London 
The Section’s 42nd Annual Meeting will 
be held on Wednesday, April 27, 1960 at 
7 p.m. at The Station Hotel, Barking, 
Essex 

After the meeting there 
supper at which members’ 
guests will be welcome 


will be a 
ladies and 


Liverpool 
The Annual Meeting of the Section will 
be held on Wednesday, April 27, 1960. 


Birmingham and West Midlands 
A visit to the L.C.1. Salt Division Works 
at Stoke Prior, Worcestershire has been 
arranged for April 13, 1960 
The Section’s Annual Film Show was 
held at the College of Technology, Gosta 
Green in February, when the following 
films were shown 
‘Steel’ (British Council) 
‘Man-Made Rubber’ (Dunlop Rubber 
Co.) 
‘Forming Metals’ (Shell-Mex) 
‘Natural or Synthetic ?’ (Dunlop Rub- 
ber Co.) 
‘Panorama No. 11° (1.C.1.) 
Yorkshire 
The Section held a Scientific Film show 
at Huddersfield College of Technology 
in January. The films shown were: 
Fenhurst Research Station (1.C.1.) 
Radio-isotopes in Industry 
(U.K.A.E.A.) 
A topical film (Aluminium Develop- 
ment Co.) 


Organization of Chemists in Canada 
One of our members, resident in 
Ontario, has sent us a draft of an Act 
put before the Provincial Parliament 
which is entitled ‘An Act to Incorporate 
The Ontario Professional Chemists 
Association’. Our member says that 
‘the Act, if passed, will put chemists on 
a par with doctors, lawyers, pharmacists, 
etc. It willend the traditional freedom of 
scientists and this fact has been a hotly 
debated point. But the reason behindthis 
is not, as it may appear, to regiment 
chemists, but to give protection to 
members. Trades Unions over here are 
far more militant than those in the U.K 
and they are moving into salaried fields.” 

The draft Act seeks to restrict the 
practice of chemistry in Ontario to 
members of the Ontario Professional 
Chemists Association or persons licensed 
by it. It provides for penalties, both fines 
and/or imprisonment for those who, not 
being members of the Association or 


licensed by it, engage ‘in the practice of 
professional chemistry’ or use the title of 
‘professional chemist’ in any way. The 
Act defines ‘professional chemist’ as any 
person who practises ‘professional chem- 
istry’. This is defined as ‘the practising 
for hire, gain or hope of reward of any 
branch of chemistry, including, but with- 
out limiting the generality of the fore- 
going, Organic, inorganic ,metallurgical, 
biological and analytical chemistry’. The 
Act, however, excludes from its scope 
bacteriologists, geologists, mineralogists 
and physicists, as well as chemistry 
teachers and those performing duties in 
Her Majesty's Armed Forces 

The qualifications for membership 
include:—-the passing of the Associa- 
tion’s Own examinations, residence in 
Ontario, five or more years of practice in 
the profession of chemistry and good 
character. Provision is made, however, 
for exemption from the examinations 
and part or the whole of the five years 
period of practice in the case of those 
holding recognized degrees, etc. There is 
also provision for this exemption in the 
case of members of other approved 
Associations of Cheinists in the Com- 
monwealth and U.S.A. who have the 
necessary residential qualifications 

The Act provides for the management 
of the affairs of the Association by a 
Council of 11 members, two Councillors 
appointed by the Lieutenant-Governor 
in Council, the others by the members of 
the Association. Licences to practice 
professional chemistry may be given by 
the Association to members of similar 
bodies in other parts of Canada and also 
to those not resident in Canada, who in 
the opinion of the Council, are recog- 
nized as consulting specialists, etc 

The Council may make By-Laws for 
the purpose of conducting the affairs of 
the Association, but these require to be 
approved by two-thirds of the votes cast 
at a General Meeting called for the 
purpose and a certified copy shall be 
filed with the Lieutenant-Governor 

Among the examples of matters to be 
dealt with in this manner are the regula- 
tion of the professional conduct of 
members and licences and the prescrib- 
ing of a code of ethics to govern their 
discipline, conduct, etc. Another in- 
teresting point is the ‘remuneration and 
reimbursement’ of members of the 
Council, 

These steps which have been taken by 
chemists in Ontario are yet another 
example of the gradually increasing 
awareness, by professional men, of the 


necessity of combining together for the 
purpose of protecting their economic 
interests. The B.A.C. has been preaching 
this gospel for a number of years and 
has itself become associated with 
F.1L.C.C.1LA., the International Chemists 
Association, to this end. One of the 
difficulties to be overcome is the innate 
conservativeness of the professional man 
and his dislike of becoming associated 
with any form of ‘trade unionism’. In 
other parts of the world they have ‘seen 
the red light" and it now remains for 
those in this country to follow suit 


Proposed New Institute of Chemical 
Technology 

The matter of an additional grade of 
membership of the Royal Institute of 
Chemistry raised at the meeting of 
representatives of Technical Colleges at 
Crewe on October 17, 1959, which was 
sponsored by members of the B.A.¢ 
has been carefully considered by the 
Professional Status Committee and the 
Study Group on Qualifications of the 
Royal Institute of Chemistry. Recom 
mendations were made to their Council 
in February 

The Royal Institute of Chemistry 
hopes to reach a final decision, on 
whether to introduce a third permanent 
grade of membership, by April 1960 

In the meantime the Steering Com- 
mittee appointed at the Crewe meeting 
are taking no further action 


; Life Members 

The following have been elected Life 

Members 

A. Andrewartha 
London 

N.R. Bogg. Elected 1924. Manchester 

W. Guider. Elected 1933. Manchester 

A. Kagan. Elected 1923. London 

G. E. Smith. Elected 1921. London 

A. R. Taylor. Elected 1922. London 

Miss A. S. White. Elected 1918 
don 

A. Womersley 

A. J. Crochatt 
don 

W. Kay. Elected 1924. Manchester 

P. Meyer. Elected 1933. London 

R. S. Parker 1939 
chester 

V. J. Potter. Elected 1949. London 

J. H. Nutland. Elected Member 1925 
London Section 

J. Sowler. Elected 
Liverpool Section. 


Elected 1918/19 


Lon- 


Elected 1947. London 
Elected 1918/19. Lon- 


Elected Man- 


Member 1921 
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Laboratory Note-Book 


TEAM of scientists in the Nuclear 
Physics Division at the Atomic 
Energy Research Establishment, Har- 
well, using gamma rays from a source of 
radioactive iron, have completed two 
ingenious experiments which appear to 
confirm a basic premise of Einstein's 
General Theory of Relativity. Their 
report was given at a meeting of the 
American Physical Society in New York. 
The Harwell experiments were plan- 
ned by Dr. T. E. Cranshaw (37) of 
Southport, Lancs, and Dr. J. P. Schiffer 
(29) an American who is spending a year 
at Harwell under a Guggenheim Fellow- 
ship. Their collaborators were Dr. A. B 
Whitehead, a Canadian, who holds an 
appointment as a Research Fellow at 
Harwell, and Dr. H. J. Hay from New 
Zealand, a member of the Harwell staff. 
Ever since Einstein announced his 
general theory of relativity in the earlier 
part of the century, scientists have looked 
for evidence confirming his predictions. 
One such prediction is the so-called ‘red- 
shift’ (when light passes out from the 
gravitational field of a star it suffers an 
increase in wavelength, i.e. its colour 
becomes redder—hence the term red 
shift) arising from the effect of gravity 
on light and all other forms of electro- 
magnetic radiation. Light from the sun 
and other stars has been examined for 
evidence of the red shift but the results 
have not been clear cut and it is generally 
agreed that the evidence from astro- 
nomical measurements is ambiguous. 

In the first of the Harwell experiments- 
the team of scientists used electromag, 
netic radiation in the form of gamma 
rays produced by a radioactive isotope 
of iron. These have the advantage of 
having an extremely precise wavelength 
and can therefore serve as a_ high 
precision tool. By allowing the gamma 
rays later to be absorbed by the same 
isotope of iron, very small changes in the 
wavelength of the rays can be detected 
and any shift in wavelength predicted by 
Einstein, small as it is, would become 
measurable at heights over 30 ft. 
approximately the earth's gravita- 
tional field. Using a watertower at 
Harwell, the three physicists, Dr 
Cranshaw, Dr. Schiffer and Dr. White- 
head, arranged for gamima rays from 
radioactive iron to ‘fall’ through the 
earth’s gravitational field down an 
evacuated tube for a distance of 40 ft 
The rays were then absorbed in iron of 
the same nuclear structure as the source. 
By an ingenious experimental arrange- 
ment, careful measurements showed an 
alteration in the wavelength of the 
gamma rays close to that predicted by 
Einstein. As expressed in more scientific 
terms, the measurements showed that 
the probability of there being no red 
shift is less than one part in sixty. 

In the second experiment the team 
sought confirmation of Einstein’s pre- 
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diction that there is no way of detecting 
any difference between a_ uniform 
gravitational field and the force of 
acceleration. This means that people 
completely enclosed in a spaceship with 
no way of obtaining information from 
the outside could not tell from any 
measurement made inside the spaceship 
whether they were sitting at rest in the 
gravitational field on the surface of a 
planet or whether their spaceship was 
accelerating. For this experiment Dr 
H. J. Hay, who is experienced with fast 
rotors, collaborated with the team. The 
radioactive iron source was placed in the 
centre of a cylindrical rotor with an 
absorber of iron of the same nuclear 
structure located at the outside surface 
With the rotor spinning up to 30,000 
revolutions per minute, accelerations 
were obtained up to 65,000 times as 
large as the acceleration of gravity on 
the earth’s surface. Variation of the 
number of gamma rays passing through 
the absorber were observed at different 
speeds of rotation and the team ob- 
served effects consistent with Einstein's 
prediction. 

The radioactive source for these 
experiments was prepared on the Univer- 
sity of Birmingham cyclotron by bom- 
barding an iron target for one hundred 
hours with a beam of deuterons. The 
source was purified at the Radiocheinical 
Centre of the U.K.A.E.A. at Amersham 
The final processing of both the source 
and the absorber was performed in the 
Chemistry Division of A.E.R.E. 

Scientists in several other laboratories 
in England and the U.S. are working on 
similar experiments independently. The 
Harwell Group hope to repeat their 
measurements with greatly improved 
accuracy in the next few months in order 
to give added weight to their conclusions 


The British Photobiology Group 
A number of British photobiologists 


decided, in January 1955, to form a 
group for the purpose of bringing 
together biologists, chemists and phys- 
icists with an interest in this field, to 
further scientific discussion in_ this 
country and to co-operate with similar 
bodies both at home and abroad. So far 
the group has held two or three meetings 
a year and, during the last year, three 
cyclostyled bulletins have given mem- 
bers news and full reports of the 
meetings 

During the last year meetings were 
held at Bedford College, London, at the 
Marine Biological Association’s Lab- 
oratory in Plymouth and at the National 
Physical Laboratory. At these meetings 
the subjects discussed included the 
measurement of radiation, luminescence 
in marine animals and the effect of light 
on plant and marine life. 

This summer the Comité Internationale 
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de Photobiology (to which the group is 
affiliated) is holding its third Congress at 
Copenhagen in Denmark to celebrate 
the centenary of Niels Finsen’s birth, in 
acknowledgment of his fundamental 
work on light therapy. Further informa- 
tion about the British Group, whose 
Chairman this year is the eminent 
Oxford physical chemist Dr. E. J. 
Bowen, F.R.S., can be obtained from the 
secretary, Dr. Daphne Vince, at the 
Horticultural Research Laboratories, 
Shinfield Grange, Shinfield, Reading, 
Berks 


Cold Cure Volunteers Wanted 
Volunteers are still urgently required so 
that trials at the Common Cold Research 
Unit, Salisbury, can continue uninter- 
rupted this year. 

A short time ago it was announced 
that this research project had made the 
most important progress since the Unit 
was started in 1946. Viruses from com- 
mon colds have been grown outside the 
body in cultures of human embryonic 
kidney cells, an achievement which 
marks the end of the first long phase of 
the progress towards the ultimate goal 
a cure for the common cold, perhaps the 
most annoying malady to which man- 
kind is subject. Enough volunteers to 
continue the research are more essential 
at this critical phase than ever 

The viruses now described are unlikely 
to be the agents causing all common 
colds. It is not yet known whether they 
even cause a majority of colds; but the 
way iS now open to investigate the 
question of how many different types of 
virus there are, and whether different 
ones prevail in different years as happens 
with influenza. 

None of this could have been found 
out without the help of the 6,390 
volunteers who have visited the unit. For 
many reasons—not least because there 
may be other cold viruses waiting to be 
discovered—volunteers are needed just 
as much now as before. 

These volunteers, of either sex, 
should be between 18 and 45 years of 
age, and in normal health. They are 
required to spend a period of ten days 
at the Common Cold Research Unit at 
Harvard Hospital, Salisbury, where 
comfortable, centrally heated quarters 
are provided for them. Volunteers are 
isolated in pairs (or threes) and may 
come with and be partnered by a friend 
or friends. Those who come alone will 
be provided with a partner if they wish 
There is ample time for leisure or for 
study and it is ideal for students who 
are working for examinations. There is 
also considerably less than a fifty-fifty 
chance of catching cold. Fares to and 
from Salisbury are paid up to £3. 15s. 
and 3s. a day pocket money is allowed 
for each volunteer 

A letter or postcard to the Medieal 
Superintendent, Harvard Hospital, Salis- 
bury, will bring full details. 
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LABORATORY 
EQUIPMENT & APPLIANCES 


New Multiplane 
Diffractometer 

A new multiplane diffractometer for 
fully automatic or manual operation has 
been designed and is based on a design 
currently in use at the Atomic Energy 
Research Establishment at Harwell. 

Apart from its use in the nucleonics 
field, it is of particular value in the 
cheinical, mining, minerology, semi- 
conductors, welding and metal indus- 
tries, and in universities where research 
in crystal structure analysis is constantly 
being carried out 

The instrument is economically priced 
and incorporates goniometric and scan- 
ning movements fulfilling the require- 
ments of rapid operation and extreme 
accuracy. Its weight is approximately 
75 Ib 

The diffractometer is an x-ray instru- 
ment designed to use the Shulz method 
of determining the preferred orientation 
of crystals. This method enables the 
intensities of reflections to be related, 
without correction, to the number of 
crystals reflecting. By this method the 
instrument can be used to examine the 
crystal structure of a specimen in any 
plane by the simple but precise adjust- 
ment of the goniometer ring 

The setting up of the instrument is 
rapid and no re-adjustments are needed 
when the plane of exainination is altered 
Seven simple adjustinents are all that are 
needed to prepare the instrument for use 
(Manufacturers: Seton Creaghe Engin- 
eering Ltd., G. W. Trading Estate, Park 
Roval Road. London, N.W.10.) 
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The Measuvac McLeod 
Gauge 

For the first time a McLeod Gauge has 
been made of very small proportions 
covering a range of pressure hitherto not 
possible. This instrument has been 
designed to meet the increasing demand 
for a general purpose vacuum gauge 
giving accurate and rapid pressure 
readings in all situations calling for a 
robustly constructed McLeod gauge. It 
ensures trouble-free operation under the 
most exacting conditions 

The standard model covers the range 
from 150 millimetres to 1 micron. This 
is achieved by the simple operation of 
depressing a lever which gives accurate 
readings simultaneously on two scales, 
one reading from 2 millimetres to 150, 
and the other | micron to 2,000 microns 

On depressing the handle the mercury 
rises in the three tubes and the rising 
level in the left-hand intake tube is 
adjusted to the set mark position. With 
this held steady a pressure reading ts 
taken on the scale, appropriate to the 
pressure range. Once the reading has 
been taken the operating lever is 
released and the imercury returns auto- 
matically to zero ready for the next 
reading. This eliminates any possibility 
of mercury being left in the tubes and 
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resultant damage if the pressure should 
rise to atmosphere 

Unlike most McLeod gauges, the 
reading capillary tubes are completely 
separate and easily detachable from the 
main body by means of the knurled 
sealing gland. Also, due to the repro- 
ducible accuracy between each gauge, 
replacement scales, glasses or bodies 
may be made without any calibration 
and the volume of mercury required for 
these gauges is not critical. As is common 
in any type of McLeod gauge where 
mercury is in contact with glass-work, 
the surface eventually becomes dis- 
coloured and the deposits on the 
capillary tubes may lead to false 
readings. The glass-work is easily 
removed by means of the demountable 
‘O’ ring joints, cleaned in the normal 
way and replaced again in a very short 
time. Where necessary the whole 
mercury tank can be dismantled by 
means of the four clamping screws and 
the complete mechanism exposed for 
this operation. It is necessary to remove 
the mercury from the gauge before 
dismantling the tank as described above 
(Manufacturers: Genevac Ltd., Pioneer 
Mills, Radcliffe, Lanes.) 


Electrothermal hydrolysing bath. 


Hydrolysing Bath 

This apparatus has been specially 
designed to provide easy handling of 
microscope slides and coverslips during 
hydrolysis in the Feulgen technique, or 
any other cytological, physiological, bio- 
chemical or histological techniques that 
require controlled temperatures during 
staining, etc 

Heating is provided direct to the baths 
by the system of even heating at the 
sides and bottom 

Temperature is controlled by a built-in 
energy controller (for a.c. only) which is 
fitted with an arbitrary scale. The 
maximum input is 60 and an 
indicator lamp is fitted 

Two glass stain baths are provided 
and the apparatus is designed to keep 
then at the desired controlled tempera- 
ture. By providing two baths it is 
possible to ‘warm-up’ the slides in one 
bath before transferring them to the 
second bath which will then maintain a 
constant temperature throughout the 
timed hydrolysis. After the energy 
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controller position has been determined 
and has been set for hydrolysis at 140° F. 
(60°C.) the baths require approximately 
two hours to reach this temperature. 

Each bath can accommodate up to 10 
slides and is supplied with a_ thick 
plastic lid that is sunken to prevent 
spillage of condensation liquid. The lid 
has an opening for the thermometer 
that can be closed if desired. This 
opening can also be used to suspend a 
small test tube for hydrolysis of small 
pieces of tissue—the lip of the tube 
resting on the rim of the opening. A 
cover glass carrier is supplied that will 
rest on the bottom of the bath 
(Manufacturers: Electrothermal Engin- 
eering Ltd., 270 Neville Road, London, 
E.7.) 


Medium Power Binocular 
Magnifier 

A new series of mountings are now 

available for use with the Wray binocular 

magnifier 

This magnifier with its 100x area 
magnification fills the gap between the 
single lens and the microscope. The use 
of a revolutionary type of optical system 
combines the following features: 

Magnification 100x area. 

Clear working distance 7 in. 

Field of view—}? in. diameter circle. 
No special lighting required. 

This last great advantage comes with 
the use of object lenses no less than 
| 3/16 in. diameter with their enormous 
light gathering power 

The magnifier does not require 
elaborate stands incorporating rack and 
pinion vertical movements but needs 
stable and easily adjustable mountings 
suitable for the large working distance 
(7 in.) and providing ample clearance 
for hands and arms when using tools 

The photograph shows the new 
mounting on three different bases; a 
universal model with weighted base, a 
clamp model for desk or bench and a 


fixed position model. 

These mountings and bases are 
strongly made and finished in satin 
chrome and non-reflecting black ripple 
stove enamel. 

In addition to the three standard 
mountings special models using a wide 
variety of bases, including magnetic and 
floor stands, are being developed for 
special applications. 

(Manufacturers: P. W. Allen & Co., 
253 Liverpool Road, London, N.1.) 


General Purpose Combined 

Pumping Unit 
This unit has been designed to give 
laboratory staffs and industrial users the 
advantage of obtaining high vacuum 
from a fully automatic pumping unit 
having single lever operation control. It 
is fully protected against power failure, 
accidental stoppage or a drop in water 
pressure. 

In the event of accidental stoppage or 
power failure, the unit is automatically 
isolated, thus damage cannot be caused 
to the plant or apparatus in the vesse 
being evacuated, ie. if the plant is 
positioned on fine pump and_ in- 
advertently the power supply is cut off, 
the backing line is closed by a magnetic 
isolation valve and automatically air is 
admitted through an air admittance 
valve, the operation of these two valves 
being delayed by a two-second dwell in 
time. This prevents oil being sucked out 
of the rotary pump into the backing or 
roughing line 

When the electrical supply is re- 
connected the air admittance valve closes 
and a time lag occurs, allowing the 
backing or roughing line to be pumped 
down before the isolation valve opens 
Consequently the vacuum in the vessel is 
maintained and hot oil in the diffusion 
pump does not come into contact with 
atmosphere 

If the cooling water to the diffusion 
pump is inadvertently cut off, a red 
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light indication is given to the operator 
and the heater to the diffusion pump is 
automatically shut down 

The operating handle 
positions—rough pump, fine pump, 
isolation and air admittance—-a quadrant 
movement separating these four posi- 
tions. When the unit is set on rough 
pump, the vessel being evacuated is 
pumped down to approximately 350 
microns before fine pump _ selection 
occurs, Which brings the diffusion pump 
into circuit; at this setting the rotary 
pump acts as the backing pump 

The isolation position of the lever 
isolates both pumps from the vessel and 
on air adinittance a magnetic valve is 
actuated, permitting air to enter the 
evacuated vessel 

The unit is now ready for another 
cycle of operations. It is not necessary to 
operate the handle in the full cycle of 
movement since it can be turned clock- 
wise or anti-clockwise through 180° in 
one movement, i.e. from rough pump to 
isolation, without harming the unit or 
apparatus 

This single lever 
pumping unit has been built from 
standard components and grouped 
together with the necessary pipework 
and electrical connections 

Two sizes of unit are available, being 
designed to give an ultimate of better 
than § 10-° mm.Hg., with pumping 
speed better than 23 litres per second or 
100 litres per second, at a pressure of 
l 10-* mm.Heg 

The diffusion pumps are of the 
fractionating type and the _ backing 
pumps are gas ballasted to allow the 
evacuation of chambers containing con- 
densible vapours 

The units may also be supplied with 
hand controlled valves and without the 
protection devices applicable in the 
event of mains or water failure at 
reduced price 

Liquid air traps are available for both 
units as optional extras 
(Manufacturers: N.G.N. Electrical Ltd., 
Avenue Parade, Accrington, Lancs.) 
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Molecular Models with a 
Difference 
Units from which molecular models, 
accurate with respect to stereo character- 
istics, can be quickly built up are 
produced by the Biichi Company of 
Switzerland and have recently become 
available in this country. The units 
consist of little rods and tubes which are 
soldered together at the correct angles 
at a point representing the atomic 
nucieus; the free ends represent atoms 
of hydrogen so that the individual units 

represent CH4, H»O, NH sg, etc 

Stereomodels are assembled by intro- 
ducing the rod of one unit into the tube 
of another and a push button type of 
mechanism holds the atoms at the 
correct internuclear distance (1 cm, 
represents 0-4A.) without hindering the 
free rotation of the rods in the tubes 
When two or more atoms are attached 
to a bond which cannot be rotated under 
ordinary conditions, they are represented 
as a single unit; the two principal nuclei 
are soldered together at the correct 
distance. A simple system of marking 
allows easy differentiation between iso- 
lated, conjugated, and aromatic double 
bonds and different atomic nuclei are 
readily distinguished at a glance by 
their distinctive colouring 

Biichi stereomodels have a number of 
advantages. Only the central axes of the 
bonds are shown and the omission of 
the electron clouds gives a very clear 
view of the geometrical relationships 
and permits easy measurement of inter- 
nuclear distances. The units are con- 
structed of stainless steel and normal 
use does not deform them or otherwise 
wear them out. Stereomodels are small 
enough for convenient handling and 
require so little room that a considerable 
number of units can be carried in the 
pocket 
(Sole distributors in Great Britain: I 
Light and Co., Ltd., Poyle Estate, 
Colnbrook, Bucks.) 
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Laboratory Incubation 
A new ‘Precision’ laboratory incubator 
maintains the most reliable heating 
stability within 0-S°C. at 37 °C. through- 
out the cabinet, and at 56°C. the 
differential is less than 1°C 

Among other developments is the auto- 
matic interior lighting, in addition to the 
spring loaded instrument panel which 
gives immediate access to the mains 
voltage setting and for the replacement 
of bulbs and strip-lights. Of the four 
shelves supplied (two are ‘perforated’ 
and two ‘mesh’), the ‘mesh’ are of 
particular interest; their construction 
allows air to circulate freely through the 
shelves, ensuring a considerable reduc- 
tion in drying time when the incubator 
is used for this purpose 
(Manufacturers: Laboratory & Elec- 
trical Engineering Co., 71-73 Goldsmith 
Street, Nottingham.) 





Distillation Apparatus 
Designed at the Research Centre of the 
British Petroleum ©o., Ltd., Sunbury- 
on-Thames, the B.P. free standing 14 
plate atmospheric and vacuuin distilla- 
tion apparatus was developed originally 
for the distillation assay of crude oil, 
but it has proved to be a very versatile 
unit for a wide range of laboratory 
distillation work in organic chemistry, 
and particularly in the petroleum and 
solvents field 

The main and desirable features in a 
distillation apparatus are possessed by 
this unit. They are large capacity, high 
throughput, ease of control and suit- 
ability for operation at both atmospheric 
and reduced pressures. Light gaseous 
components can be handled in the liquid 
phase by circulation of suitable re- 
frigerant in the condenser and receiver 
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system; provision is made for the 
metering of incondensible gases 

The normal charge to the unit is 4 |., 
which enables a sufficient quantity of 
each fraction to be obtained for sub- 
sequent analysis and refining treatment 
The dimensions of the standard column 
are 36 mm. internal diameter, 1,370 mm 
length and 1,220 mm. packed length, 
the standard packing being stainless 
steel boot eyelets which gives a plate 
efficiency of 14. Alternative packings 
can be supplied to suit requirements and 
in special cases to increase considerably 
the plate efficiency. The column operates 
under adiabatic conditions 

The apparatus meets the 
ments of that recommended 
Institute of Petroleum for the 
ation of crude petroleum (J.1.P., 
No. 323, November 1950) 

In the assay of crude oil it is possible 
to obtain complete data by means of 
pilot or semi-scale equipment in which 
the essential features of the large-scale 
refinery unit are duplicated. Such 
methods are, however, costly and most 
designers of plant prefer a more general 
type of assay which involves a true 
boiling point distillation and the pre- 
paration of yield data and curves of the 
significant properties of distillate frac- 
tions. The B.P. 14-plate distillation 
equipment gives a sufficient degree of 
fractionation to enable this data to be 
obtained. Narrow boiling fractions can 
be analysed separately or blended in 
aliquot proportions to produce a 
number of possible refinery specification 
procucts for analysis, gasolenes 
reforming naphthas, white spirits, kero 
senes and gas oils. The residue from the 
distillation can be utilized to prepare a 
series of residues of differing cut point by 
back blending with the distillate frac 
tions. Alternatively, the residue can be 
distilled further in a high vacuum still to 
obtain lubricating oi! and bitumen 
fractions. Such a subsidiary still is now 
being developed 
(Manufacturers: Winston Electronics 
Lid., Shepperton, Middlesex.) 
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Variable Power Supply 


Type PV-250-B is a versatile and com- 


pact unstabilized laboratory power 
supply, providing a continuously variable 
d.c. output from 0 to 250 V. at 50 mA., 
and a fixed a.c. output of 63 V. at 1-SA 
for heater supply. Applications include 
H.T. and bias supply for experimental 
electronic circuits, bridge energizing, 
polarizing supply for measurement of 
electrolytic capacitors, etc 

A switched meter provides three 
voltage ranges, 0-10 V., 0-50 V., and 
0-300 V., permitting the output voltage 
to be set and read accurately at all levels, 
and also a current range of 0-SO mA 

For general laboratory use output 
may be taken from four insulated jack- 
top terminals on standard j in. spacing 
mounted on the front. For more 
permanent connection, the multi-point 
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socket on the right-hand side of the 
instrument may be used, a mating plug 
being provided. 

Voltage adjustment is by a special 
series-valve circuit providing the unique 
and valuable feature of very high 
setting accuracy at very low output 
levels. The output voltage can be 
adjusted as easily and as accurately at 
a level of 0-1 V. as at 50 V., with an 
external voltmeter. The output current 
can be adjusted smoothly and precisely 
to any value between 0 and 50 mA., even 
into a short circuit, so the unit can be 
used as a variable current supply with 
the same versatility and precision as 
when used as a variable voltage supply 
Relay setting and adjustment is a 
typical use for this valuable feature 

The dc. internal impedance is 
relatively low on the 250 V. range and 
high on the 50 V. and 10 V. ranges. The 
instrument thus tends to approach the 
ideals of a constant-voltage source at the 
voltage levels most commonly used for 
vacuum tube circuits, and a constant- 
current source at the low voltage levels 
common in transistor circuits. 
(Manufacturers: Claude Lyons Ltd., 
Valley Works, Ware Road, Hoddesdon, 
Herts.) 





Manual Polarograph 
The scope and variety of polarographic 


work that can be carried out with a 
manual instrument is not always fully 
appreciated. The manual method has, 
however, suffered in the past from two 
defects—slowness of operation and 
fatigue to the operator 

The manual polarograph A.1650 has 
been designed to overcome both these 
disadvantages. The ‘click stop’ adjust- 
ment of voltage by exact increments of 
100 mV. or 10 mV. in place of a con- 
tinuously variable slide wire with its 
attendant troubles, and the use of a 
fairly short period galvanometer, allows 
a speed of operation comparable to that 
obtained with recording instruments. 
The user has no critical adjustments to 
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make and has only to observe current 
readings in order to plot polarograms 
with great accuracy and speed. An 
analysis can be repeated under identical 
conditions without precise adjustment 
and without fatigue. Although provided 
with the essentials for studying nearly 
the whole field of polarography, the 
number of controls has been reduced to 
a minimum and its simplicity enables it 
to be operated even by unskilled 
personnel. 

This equipment includes an external 
galvanometer, but this is optional, as the 
polarograph can often be used in 
conjunction with a galvanometer already 
available, thus bringing the growing 
science of polarography within § the 
means of even the smaller laboratory. 
(Manufacturers: Southern Instruments 
Ltd., Frimley Road, Camberley, Surrey.) 


The Griffin ‘Minor’ Balance 
The first of the new series of balances 
designed for general purposes but in- 
corporating analytical features is known 
as the Griffin Minor balance. 

The Griffin Minor has a short beam 
for speedier weighing; single-limb bows 
carry the weighing pans for unimpaired 
operation, an inclined scale rises with 


the pointer, thus facilitating reading and 
avoiding parallax, a unique design in 
stirrups protects knife edges, and a new 
design pillar allows easy and rapid 
assembly. 

The improved assembly of the agate 
bearings is extremely important because 
they are held in position by positioning 
screws instead of being ‘drifted in’ which 
is the usual practice. When the beam is 
arrested a// the agate bearings are 
relieved, instead of only the central 
bearing as is usually the case. This gives 
much longer life with students and in 
works control laboratories. 

The price in Great Britain is £7. 5s. Od. 
(Manufacturers: Griffin & George Ltd., 
Ealing Road, Alperton, Wembley, 
Middlesex. ) 


CATALOGUES, BROCHURES & LEAFLETS 


Received from 


B.D.H. Leaflets.—New entries in the 
catalogue of British Drug Houses Ltd. 
of Poole, Dorset, are listed in the 
January, 1960, issue of their monthly 
leaflet. These are as follows: Organic and 
Inorganic Chemicals.—Arsenazo; _ iso- 
ascorbic acid sodium salt; dimethy! 
digol; 3-phenyl-propiony! chloride; 
selenium disulphide, and solochrome 
violet RS. 


Heat-Treatment Journal.—The Decem- 
ber 1959 issue of the Wild Barfield Heat- 
Treatment Journal published by Wild- 
Barfield Electric Furnaces Ltd. (and 
associated companies) of Elecfurn 
Works, Otterspool Way, Watford By- 
Pass, Watford, Herts., contains articles 
on arc furnaces in copper production, a 
600 Ib. induction furnace and a pit 
furnace for heat-treating jet engine parts 


Blood Gas Analysis.—A leaflet des- 
cribing apparatus for the determination 
of carbon dioxide in plasma and oxygen 
in blood has been issued by A. Gallen- 
kamp & Co., Ltd., of Sun Street, 
London, E.C.2. 


Marconi Instrumentation.—The 
December 1959 issue of Marconi 
Instrumentation, published by Marconi 
Instruments Ltd., of St. Albans, Herts., 
contains articles on power meters, 
general purpose oscilloscopes, transistor- 
ized voltage standing wave ratio indica- 
tion and new equipment for impedance 
measurement at V.H.F. 
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Manufacturers 


Construction Kit.—-A new brochure 
from Weyco (Sales) Ltd., 18/20 Dames 
Road, London, E.7., describes Weyco 
Fac, the construction system enabling 
prototypes and machinery to be as- 
sembled at minimum cost. Examples of 
items made with this equipment are 
illustrated and clearly described 

M & B Laboratory Bulletin.—The 
February 1960 issue of this Bulletin 
(Vol. IV, No. 1), published by May & 
Baker Ltd., Dagenham, Essex, contains 
Part II in the series Frontiers of Science, 
Part IIl in the series University Schools 
of Chemistry, Part XIV in the series on 
Latoratory Apparatus and an article 
entitled Chemistry in the Forest 

Automatic Temperature Control.—A 
leaflet describing the Jumo-Shandon 
adjustable contact thermometers has 
been published by Shandon Scientific 
Co., Ltd., of 6 Cromwell Place, London, 
S.W.7. These thermometers with tem- 
perature ranges from _s%. te 

625 C., provide the ideal solution to 
the problem of maintaining a constant 
temperature at a readily adjusted value 
in water baths, reaction vessels, vats, 
incubators, drying ovens, sterilizers, 
distillation apparatus and similar lab- 
oratory and process equipment. 

Continuous Pipetting.—The Shandon 
Scientific Co., Ltd., have also issued a 
leaflet describing the B-D Cornwall 
continuous pipetting outfits forethe fast 
automatic transfer of accurately meas- 
ured repeat doses. 
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Success 
Story 


We are a young, independent, energetic 
company geared to and associated with a high 
powered growing organisation and our success 

story is that we have trebled our sales since 1956 


simply by giving a first class personal service 


plus highly competitive prices 


Scientific 


Main distributors for Quickfit 
& Quartz, E-Mil, Pyrex, etc., etc. 


Advisory and drawing office 
service for laboratory furniture 





and installations 


Sole agents for metallurgical 
and electronic equipment. 


SCIENTIFIC FURNISHINGS LTD 
POYNTON CHESHIRE 
Telephone: POYnton 2815 

Southern Branch 
West Hampnett Road, near Chichester By-Pass 
Chichester, Sussex. Tel: Chichester 4703 
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Manufacturers News’ 


Premier Colloid Mills Ltd. Expands 
Premier Colloid Mills Limited of 
Walton-on-Thames, Surrey, have 
recently completed the erection of 
extensions to their main offices and 
laboratories. These extensions have been 
planned to centralize the assembly of 
colloid mills and mixers. Delivery 
periods have already been considerably 
shortened and after-sales-service has 
been speeded up. 





Personal Notes 


Major General Sir William A. Scott 
The directors of Southern Instruments 
Ltd. announce that Major General Sir 
William A. Scott, K.C.M.G., C.B., C.B.E., 
has joined their Board. Sir William was 
until recently Director of Communica- 
tions at the Foreign Office and before 
that was the Director of Weapons and 
Development at the War Office. 





Mr. R. E. F. Sykes 

Mr. R. E. F. Sykes, Associate Member of 
the Institution of Works Managers, has 
been appointed General Manager of 
Griffin & George (Laboratory Con- 
struction) Ltd., with works at Perry 
Barr, Birmingham, and Mitcham, Sur- 
rey, a subsidiary of the Griffin & George 
Group 

Mr. Sykes succeeds Mr. A. E. 
Lambert, who has retired from the 
company, which manufactures labora- 
tory furniture in wood and metal. 


Mr. R. E. F. Sykes 


MEETINGS FOR THE MONTH 
Mid-April to Mid-May 


We give below a selection of meetings of 
interest to laboratory workers. Details are 
as full as possible at the time of going to 
press, but readers requiring further 
information or confirmation of arrange- 
ments should contact the organizers. 


April 8 

The Society of Instrument Technology 
(Midlands Section). In the Lecture 
Theatre of the Byng Kendrick Suite at 
Gosta Green College of Technology, 
Aston Street, Birmingham. 7 p.m. 
Annual General Meeting followed by 
Debate—‘This House Believes that 
Accuracy Does Not Matter’. 

The Chemical Society (St. Andrews and 
Dundee Section). In the Chemistry 
Department, St. Salvators College, St 
Andrews. 5.15 p.m. ‘Nuclear Resonance,’ 
by Dr. R. E. Richards, M.A., F.R.S. 


April 13 

The Society for Analytical Chemistry 
(Biological Methods Group). In_ the 
Meeting Room of the Chemical Society, 
Burlington House, London, W.1. 7 p.m. 
Meeting on ‘Hormone Assay in Clinical 
Practice’. Speakers: J. A. Loraine, M.D., 
Ch.B., M.R.C.P., Ph.D., and P. H. Wright, 
M.Sc., M.B., Ch.B. 


April 14 
The Society of Instrument Technology 
(Bristol Section). In the University of 
Bristol, Department of Physics, The 
Royal Fort, Bristol. 7.30 p.m. Annual 
General Meeting followed by Film 
Show 


April 16 
The Society of Instrument Technology 
(Manchester Section). At the ‘Manchester 
Room’, Central Library, St. Peter’s 
Square, Manchester, 1. 6.45 p.m. 
Annual General Meeting followed by 
‘Instruments in Pharmaceutical Re- 
search’, by Dr. J. W. Black, M.B., Ch.B 


April 20 

The Society of Instrument Technology 
(Newcastle Section). In The Conference 
Room, Roadway House, Oxford Street, 
Newcastle upon Tyne. 7 p.m. “Gas 
Calorimetry’, by A. D. E. Lauchlan. 
The Society of Instrument Technology 
(Cheltenham Section). At the Belle Vue 
Hotel, Cheltenham. 7.30 p.m. Annual 
General Meeting followed by Presiden- 
tial Address. 


April 21 
The Society of Instrument Technology 
(East Midland Section). At the College 
of Further Education, Greenclose Lane, 
Loughborough. 6.45 p.m. Annual Gen- 
eral Meeting followed by Presidential 
Address 
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April 22 


The Chemical Society (St. Andrews and 
Dundee Section). In the Chemistry 
Department, St. Salvators College, St. 
Andrews. 5.15 p.m. ‘Are Scientists 
Literate?’, by Mr. John Maddox. Joint 
Meeting with the University Chemical 
Society. 


April 25 
The Chemical Society (Cambridge Sec- 
tion). In the University Chemical 
Laboratory, Lensfield Road, Cambridge. 
5 p.m. ‘Some Applications of Mass 
Spectrometry in Organic Chemistry’, by 
Dr. J. H. Beynon. 


April 26 


The Society for Analytical Chemistry 
(Midlands Section). At The University, 
Birmingham, 3. 6.30 p.m. ‘The Analytical 
Chemistry of Titanium and Zirconium’, 
by W. T. Elwell, F.R.1.c. 


April 28 
The Chemical Society (North Wales 
Section). In the Department of Chem- 
istry, University College of North Wales, 
Bangor. 5.45 p.m. ‘Aromatic Fluoro- 
carbon Derivatives’, by Prof. J. C. 
Tatlow, D.Sc., F.R.LC. Joint Meeting 
with the University College of North 
Wales Chemical Society. 
The Society of Instrument Technology 
(Chester Section). At the English 
Speaking Union, Stanley Palace, Water- 
gate Street, Chester. p.m. Annual 
General Meeting followed by Film Show 


April 29 


The Society for Analytical Chemistry 
(Scottish Section). At the Central Hotel, 
Glasgow. 7.15 p.m. “Chemical Services 
on British Railways’, by G. H. Wyatt, 
B.Sc., Ph.D 

The Chemical Society (Birmingham Sec- 
tion). In the Large Chemistry Lecture 
Theatre, The University, Birmingham 
4.30 p.m. ‘Halogenation Kinetics of 
Some Reactive Species’, by R. P. Bell, 
M.A., F.R.S 


May 2 
The Chemical Society (Cambridge Sec- 
tion). In the University Chemical 
Laboratory, Lensfield Road, Cambridge 
5 p.m. ‘Acylation and Phosphorylation 
Mechanisms’, by Dr. R. F. Hudson, 
A.R.C.S., A.R.LC. 


May 5 


The Chemical Society (London Section). 
In the Rooms of the Society, Burlington 
House, London, W.1. 7.30 p.m. Adolf 
Windaus Memorial Lecture, by Prof. 
A. Butenandt 
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This ultrasonic homogenizer offers 
the easiest, most convenient and 
efficient way of making emulsions 
and dispersions 

Minisonic Model 3 is made in 
stainless steel with built-in glass 
vessels and perfect finger tip 
control valve 

Developed on the experience of 
over a thousand installations of the 


ULTRASONICS LTD 


Rapisonic, it is an advanced and 
reliable machine, sold at a sensible 
price 

Details on request from Ultrasonics 
Lid., Westgate, Otley, Yorkshire 


THE NEW 
MINISONIC 


me del 


INTRODUCING THE 





AIMER 


PORTALAB 


THE PORTABLE 
CHEMICAL LABORATORY 


A complete chemical laboratory, con- 
taining ample apparatus and approx. 100 
chemicals for work covering the various 
examinations in Chemistry (Ordinary- 
level and Advanced-level G.C.E. , Nation- 
al Certificate, etc.) 














Equipment includes complete apparatus for Gas Pre- Further particulars andprice onapplication 

paration, Polythene Pneumatic Trough, Liebig Con- 

denser for Distillation, Thermometer, Graduated Flask, AIMER PRODUCTS LTD 

Burette and Pipette (Class B) for Titration,Combustion 

Tube and Boat, Blowpipe, Stainless Spatula, etc senerenNy o> meee 

Dimensions: 21” x 15° x 9” Weight 33 lb 56-58 ROCHESTER PLACE 

Sturdy construction CAMDEN ROAD,LONDON,.N.W.1 

In fitted, polished ply-wood case, with lock and key TELEPHONE: GULLIVER 3618 and 6466 
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laboratory end runner mills 


Available with four mortar sizes, 7”, 10°, 15” 
and 20° diameter, and mill supplied complete 
with motor and starter and with either ceramic 

or metal mortar and pestie which are inter- 
changeable 
A ceramic set can be used for processing 
materials adversely affected by contact with metal 
and a metal set, either high grade cast iron or 
stainless steel, can be carried as a spare set for use 
on material for which ceramic is unsuitable 

The pesties are arranged to swing clear of or 

to lift out of the mortars to facilitate emptying or 


cleaning 


| is Wu LN OP 


Write or telephone Crawley 25166 for List EN2504 


THE PASCALL ENGINEERING CO LTD 
GATWICK ROAD CRAWLEY - S\VUSSEX 
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Hain 


Look to the future when you buy laboratory equip- 
ment, apparatus and instruments—buy only the 
best, your forethought will prove a sound in- 
vestment 


Gerrard products and materials are of the highest 


standard and will give you lasting service 


AND COMPANY 
LIMITED 


T. GERRARD 


46-48 PENTONVILLE ROAD, LONDON N.1 
Telephone: Terminus 8006/7 














introducing 


AYTEC 
op i 
REGISTERED TRADE MARK 


s 


i 
Graduated Laboratory Glassware 


“JAYTEC” volumetric glassware is speci- 
ally designed for the commercial/technical 
user requiring fast dispensing accurate 
instruments for quick use. 


A sample box of “JAYTEC” graduated glassware 
comprising one each of 100ml cylinder, 50ml flask, | ml 
measuring pipette, 10m] measuring pipette and a 10m] 
bulb pipette can be obtained from your usual labora- 
tory supplier for only 16s. 9d. complete as a special 
trial offer. 

Please write to us if any difficulty is experienced in 
obtaining supplies, and your requirements will be 
given immediate attention. 


A full descriptive Price List leaflet can be had on request from 
the sole manufacturers : 


F. R. JONES LIMITED of 
24GASKIN STREET, LONDON, N.1 
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Wild-Barfield muffles 
for a better job 


Fa 
These small self-contained vertical ie 
crucible muffles are ideally suited i 
for many purposes in the average 
laboratory or research department 
Chamber size and maximum temp 
erature alone dictating the limits 
of their usefulness. Standard models 
have an operating temperature ol 
1080 C (1922 F), and are complete 
with energy regulator type hand 
temperature controller and pilot 


lig zlits. 


cuccrare 


uy for all heat treatment purposes 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 


WATFOR HERTS. Tel atford 
we 100 





OFF THE SHELF SERVICE... 


FOR COMPLETE RANGE OF PYREX GLASS TUBING — 
ROD — TEST TUBES. 
DESPATCH BY RETURN 


Write for details and samples of the ‘Beecroft’ range of PVC Bungs, 
available from our New Premises 


xe\ BEECROFT & PARTNERS 


a _/ Telephone: SHEFFIELD 29686 
(3 lines) 





BEECROFT & PARTNERS (METALLURGISTS) LTD., RETORT WORKS, SUFFOLK HOUSE, SUFFOLK ROAD, SHEFFIELD 2 








— COOK 


STEREOSCOPIC 
=MICROSCOPES 


(Cooke Troughton é Simms 








Volumetric and Lampblown 
Scientific Glassware 
in 
Soda and Borosilicate Glass 


MORBANK LTD 


Scientific Glass Instrument Makers 


VICTORIA WORKS 
MAES-Y-COED, PONTYPRIDD 
GLAMORGAN, S. WALES 


Telephone Telegrams, Cables 
PONTYPRIDD 2928 MORBANK PONTYPRIDD 


Manufacturers to 
The Wholesale Distributive Trade 
and Export 


Please write for Illustrated Catalogue Ref. 0659. 











Have you thought of using 
SINTERED STAINLESS STEEL FILTERS? 


They may be the answer to 
your Filtration problems. 
The Laboratory range includes 
Buchner, Air-Line, Beaker and 
Aerator types, and there is also 
an Industrial range. 
All Laboratory Filters are De- 
mountable and Interchange- 
able enabling them to be strip- 
ped down to their individual 
components for ease of main- 
tenance. 
We are also manufacturers and 
suppliers of a wide range of 
Pharmaceutical and Laboratory 
Equipment including our well- 
known Bottle Washing and 
‘ Filling Apparatus, Mixers, etc. 
DEMOUNTASBLE and 
INTERCHANGEABLE £.,)| details willingly supplied 
AIR LINE FILTER by: 


ADELPHI MANUFACTURING CO. LTD. 


20/21 Duncan Terrace, London, N.1 
TERminus 2959 & 9459 








ATTACHMENT CAMERA 
for 


PHOTOMICROGRAPHY 


35 mm. or plates 


« Versatility 
* Speed 
« Quality 


R. & J. BECK LTD 


69/71 MORTIMER ST - LONDON W.1 
Pre-eminent for more than a century 
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‘A Interesting 
Facets 


of chemical manufacture include the 
occurrence, from time to time, of unusual 
crystal “‘build-ups’’. This photograph 
was taken in one of the many 
May & Baker laboratories producing 
chemicals for use throughout the world 
There are now more than 650 M&B brand laboratory 
chemicals available to cover the everyday 
requirements of academic, industrial, and research laboratories 


Detailed information is available on request 


M&B brand Laboratory Chemicals and Reagents 


MANUFACTURED BY MAY & BAKER LTD DAGENHAM 


LAS69/65 


NOW THERE ARE EIGHT 
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So popular has the original range of five 
Berco rheostats become that three new 
models have been introduced. Like all 
Bercostats they have five important | 
features :— | 
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VITREOUS ENAMEL BONDED 
HIGHEST MECHANICAL STRENGTH 
MAXIMUM ELECTRICAL 
PERFORMANCE oe) 
MINIMUM SIZE IN RELATION TO full technical details and prices 
POWER DISSIPATION ; from :— 
CAN BE USED IN TROPICAL : THE 
SITUATIONS WITHOUT fe ' < BRITISH ELECTRIC 
MODIFICATION 
; RESISTANCE CO. LTD. 
Queensway, Ponders End, 
Middlesex. 
‘Phone : Howard 2411 
*Grams : Vitrohm Enfield 


Pioneers of the toriodally wound 
rheostats in England, 


—wh 
ery — 
we Ou 





Ask for list 613A, which gives 





BR 1331-BXH 





The suppliers of—~ 


JENA GLASSWARE 
ROYAL BERLIN PORCELAIN 
MERCK CHEMICALS 


REFRACTORY TUBING 


ANDERMAN & CO. LTD. 


Battlebridge House, 87-95 Tooley Street, 
London, S.E.1 HOP. 0035 








yf} Sample folder £30 gor 
~~ SAMUEL JONES & CO.LTD: 


WEW BRIDGE STREET. LONDOW. EC 4 + FLiEet Se 6500 
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SPENCER 


COMPONENTS 
5S HIGH STREET, 
KINGS HEATH, 
BIRMINGHAM . 14 








EST. 7ECOn 1888 


Specially designed thermometers for ali 
Laboratory purposes. 

Made in accordance with 1.P., B.S.1., 
S.T.P.T.C. & A.S.T.M. specifications. 

Short range, short stem, Calori- 
meter and Secondary Reference 
Standard thermometers. 
N.P.L. Certified if 

required. 


Precision Hydrometers 
for Density, Specific 
Gravity and all Arbitrary 
scales. 
fo Giass sheathed Insulated thermo- 
meters for Chemical purposes. 
Mercury in Steel, Vapour Pressure and 
Bimetallic thermometers. 


See ourstand No. LS504atthel.E.A. Exhibition, National Hall, Olympia 


G. H. ZEAL wo. 


LOMBARD RD., MORDEN RD., LONDON, S.W.19 


Phone: Liberty 2283/4'5/6. Grams: Zealdom, Souphone, London 
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METERING PUMPS 





DELIVERY VOLUME % OF MAXIMUM 


Delivery 





7 7 
TYPICAL TEST 
CALIBRATION CHART 
For ‘MM’ Tyre puMP 





a 
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MICROMETER CONTROL SCALE 




















Ex Stock 





Accurate metering pumps suitable for most 
liquids. Variations of flow are obtained by 
micrometer adjustment of stroke whether pump 
is working or stationary 


10 capacity ranges : 

0—0.75 litres hr. to O—37 litres he 

Pump heads for different capacities ore readily 
interchangeable on ali DCL Metering Pumps 





' 2 3 4 


for amall constant flows 
DCL MICRO PUMPS 
Adjustable by micrometer 

9 capacity ranges: O— 7 cc hr 
to 0— 1500 cc hr 


5 


M0 OC THE DISTILLERS GOMPANY LIMITED 


DIAPHRAGM 


PUMPS, 


Full information available on request 





ENGINEERING DIVISION GREAT BURGH 


BURSTING DISCS EPSOM, SURREY Telephone: Burgh Heath 3470 
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TAKING THE STRAIN 


OUT OF MICROSCOPY 


The ‘BINAC’ Binocular Eyepiece Attachment 
eliminates the causes of ocular fatigue 


Does not diminish resolving power or image quality. 

All prisms and lenses coated to increase light transmission. 
Independent focussing of right eyepiece. 

Enclosed, dustproof mechanism controls interocular separation. 
Magnification factor x 1.5. Corrected for 160 mm. T.L. 

The ‘BINAC’ can be fitted to any monocular microscope. 


Acquiring up-to-date equipment while keeping within the limits of controlled 
annual expenditure presents many difficulties in budgeting. We are pleased to 
announce that arrangements can now be made for the purchase of any Watson 
equipment over a period of two years. 


W. WATSON & SONS LTD 
BARNET . HERTS 
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CLASSIFIED ADVERTISEMENTS 
continued from page 272 











SITUATIONS VACANT 
continued 


MPERIAL CHEMICAL Industries 

Limited, Plastics Division, has a 
vacancy for a young scientific glass- 
blower in the Research Laboratories at 
Welwyn Garden City. Applicants should 
be free from Military Service obligations 
and preferably should have experience of 
glassworking in a laboratory. Consider- 
ation would be given to candidates 
wishing to complete their training. 5 day, 
39 hour week. Pension and Profit Sharing 
schemes in operation. Apply briefly to 
The Staff Manager, Imperial Chemical 
Industries Limited, Plastics Division, 
Black Fan Road, Welwyn Garden City, 
Herts 


ABORATORY TECHNICIAN 

required by scientific instrument 
makers for work on development of 
electronic instruments forming a part of 
large spectrographic instruments. Five 
day week, canteen, superannuation 
scheme. Please write quoting reference 
E.12. to the Personnel Officer, Hilger & 
Watts Ltd., 98 St. Pancras Way, 
London, N.W.1 


Adenosin 
Lacmoid 
Ribonuclease 


Leishman. Pyronin. Thionin 
Toluidine blue. TPN 


Roy. 8vo., price 70/- 


edit 


EPRESENTATIVE wanted for 

Birmingham and Midlands area. An 
extensive training will be given in 
London but some knowledge of science 
or laboratory experience is necessary. 
Good salary and prospects. Car pro- 
vided. Apply Sales Manager, A. Gallen- 
kamp & Co. Ltd., Sun Street, London, 
E.C.2. 





LABORATORY 
ASSISTANTS 


WO LABORATORY Assis- 

tants with minimum qualifica- 
tion of G.C.E. in Mathematics, 
Physics and Chemistry, but pre- 
ferably Certificate in 
Chemistry, are required for Works 
Laboratory in the Manchester 
area for duties in soapmaking and 
oils and fats chemistry. 


National 


Applications should be addres- 
sed to Box 128. 








NIVERSITY OF NOTTINGHAM 
Zoology Department. 

Technician required experienced in 
microscopy and histology, to be respon- 
sible for the preparationand maintenance 
of departmental slide collection. Biology 
laboratory experience would be an ad- 
vantage. Salary within the scale £450 to 
£615. Written applications to the Regis- 
trar 





LABORATORY CONTROL 
OF DAIRY PLANT 

by J. G. Davis, D.Sc., Ph.D.(Lond), 

F.R.L.C., M.1.Biol., F.R.San.! 
This book describes in simple lan- 
guage the latest and best methods 
for those tests designed to ensure 
the maximum efficiency, not only 
of the dairy plant itself, but also of 
the various items of auxiliary 
plant which are often neglected. 
While the book is mainly con- 
cerned with laboratory methods, 
information is also given about 
some of the latest developments 
in dairy plant, particularly of the 
new methods of heat treatment. 

Demy 8vo. Cloth Bound. 

Fully Illustrated. 
30/- postage free. from 


DAIRY INDUSTRIES LTD., 
9 Gough Square, London, E.C.4. 








MICHROME STAINS 


& Reagents for Microscopy, Histochemistry, etc 
Carminic Acid. Cytase. Fettrot. Giemsa. Janus green. 
_ Lipase. 
62 page Catalogue available on request. 

New books by Edward Gurr 
ENCYCLOPAEDIA OF MICROSCOPIC 
500 pages Royal 8vo., price 95/- 
‘Methods of Analytical Histology and Histochemistry’ 334 pages 


‘Microscopic Staining Techniques’ No. 4 (ist. edit.), No. 3 (2nd- 
, 1958) each 66 pages, each price 6/- (U.S.A. $1.00). 


EDWARD GURR LTD., 


42, Upper Richmond Road West, London, S.W.14 





Mannitol 


Urease. etc 


STAINS EMIL—EXELO 











The Laboratory Suppliers 


SOLMEDIA LTD. 


Bateriological Media. Chemicals. Stains. Indicators. Dyes 
Standard and Reagent Solutions 
Sets of Permitted and Non-Permitted Dyes for Foodstuffs 


PYREX—MONAX 


Brushes. Wire Baskets. Specimen Jars. Analytical Weights 
Stainless Stee! Staining Racks a Speciality 


SOLMEDIA LTD. 


35 Orford Road, Walthamstow, London, E.17 
Telephone 


Est. 1910 


DAVISIL—QUICKFIT 


& QUARTZ 


COPpermill 2485 























WE ARE GROWING—WE HAVE ACQUIRED ADDITIONAL PREMI- 
SES TO CARRY LARGER STOCKS OF LABORATORY EQUIPMENT 
TO EXTEND OUR PERSONAL SERVICE TO YOU 


C. E. PAYNE & SONS LTD. 
131 Clapham High Street, London, S.W.4 


MACAULAY 7107/8 


‘The Technician who knows takes “*PAYNES” to buy economically’ 


THE TECHNICIAN 
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POUNDE! 


**CRISTA’’ 
with 


For 
PIPETTES 
KAHN TUBES 
BOTTLES 


17 NEW CAVENDISH ST 


WELBECK 8557 





PIPETTE SHAKER 


Interchangeable Heads 


Details on request 


HAWKSLEY & SONS LIMITED 
LONDON WI 
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236 & 237 


GREENS/PURE 
FILTER PAPERS 


reasonable in price. 


are of the finest quality and also 


Why not compare our prices with 
those that you are now paying. 


Price List 18G. free on request. 





MAIDSTONE - 





J. BARCHAM GREEN LTD. 
ENGLAND 
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CLASSIFIED 
VERTISEMENTS 


All advertisements must be PREPAID. Situations Wanted, 4d. per word. Minimum 6s. All other 
advertisements, 6d. per word minimum of 10s. Semi-display advertisements 4s. per line, minimum £2. 
Display advertisements at tariff rates. Box Numbers count as four words. Replies forwarded 1s. extra. 
Replies to Box Numbers must be addressed to Laboratory Practice, 9 Gough Square, Fleet Street, 


London, E.C.4. 


The Proprietors reserve to themselves the right to refuse to insert an advertisement if they think 
proper to do so. All possible care is taken to ensure accuracy in setting up the advertisements, but 


should an error be made the Proprietors will not 


OFFICIAL APPOINTMENTS 

ABORATORY MAINTENANCE 

Superintendent required by the West 
African Building Research Institute, 
Accra, Ghana, for two tours of 12—24 
months in first instance. Salary in scale 
£1,040 rising to £1,280 a year. Com- 
mencing salary according to experience. 
Gratuity at rate £150 a year. Outfit 
allowance £60. Free passages for officer, 
wife and up to three children. Allowance 
up to £300 a year towards cost of child- 
ren’s education outside West Africa. 
Liberal leave on full salary. Candidates 
must have considerable experience in 
maintaining or fabricating scientific 
apparatus in a laboratory or workshop, 
O.N.C., H.N.C. in Production Engin- 
eering or C. & G. certificate in Work- 
shop Technology an advantage. Write to 
the Crown Agents, 4 Millbank, London, 
S.W.1. State age, name in block letters, 
full qualifications and experience and 
quote M3C/53008/LAQ 
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ABORATORY ASSISTANT (Bac- 
teriological Technician) required by 

Food Factory. A suitable progressive 
salary will be offered, initially according 
to age and experience. Applications, 
together with full particulars, to The 
General Manager, Marsh & Baxter Ltd., 
Brierley Hill, Staffs., marked *‘Labora- 


tory’. 


hold th ble in any way for same. 


The University of New England, Australia 
Technicians and Technical Assistants 

Applications are invited for appoint- 
ment as Laboratory Technicians and 
Assistants inthe Faculty of Rural Science. 
Applicants for the position of Labora- 
tory Technician should have consider- 
able experience in chemical laboratory 
procedures; Leaving Certificate pass in 
Chemistry required for the position of 
Laboratory Assistant. 

Commencing wages will be fixed 
according to age, qualifications and 
experience up to £A23.17.0 per week or 
£A24.14.0 (Senior). Reasonable travel 
and removal expenses will be allowed. 

Applications giving full particulars of 
qualifications and experience, together 
with the names of two referees should 
reach the undersigned not later than 
29th April, 1960. 

T. C. Lamble, Registrar, University of 
New England, Armidale, N.S.W., Aus- 
tralia. 


ives resp 





HIEF TECHNICIAN. Applications 

are invited for the post of Senior 
Laboratory Assistant or Chief Tech- 
nician in the Biochemistry Section of a 
newly-established research organization. 
Excellent conditions, opportunity for 
collaboration in original research, con- 
tributory pension scheme. Salary com- 
mensurate with qualifications and experi- 
ence. Apply to The Director, Twyford 





COMMONWEALTH 


TECHNICAL OFFICER, GRADE 
SALARY: £A1,678 1,780, 


the Capital City of Victoria 
QUALIFICATIONS 


experience should be stated 


employment in Australia 


will be provided by the Commonwealth 


should be lodged by 29th April, 1960, 





DEPARTMENT OF SUPPLY 


ELECTRO-PHYSIOLOGY 


The Defence Standards Laboratories invite applications for position of SENIOR 
I 


LOCATION: The Laboratories are located approximately five (5) miles from Melbourne, 


DUTIES: To assist a Medical Officer in carrying out electro-physiological research 
Extensive experience in Physiological techniques, preferably in- 
cluding use of electronic equipment for this purpose. Educational qualifications and 


CONDITIONS: This position offers permanent appointment to the Commonwealth 
Public Service and the successful applicant will be required to contribute to the Common- 
wealth Superannuation scheme on confirmation of appointment. However the appointee 
may alternatively choose to enter into an agreement for a three (3) year contract of 

In this case the Commonwealth will bear the cost of return 

fares, together with the cost of removing the successful applicant's furniture and effects 

up to a maximum cost of £500 (Aust.); £250 each way 
class air/sea transport for the appointee and dependants (wife and dependent children) 


APPLICATIONS: Forms obtainable from Senior Representative (AV.56/10) Department 
of Supply, Australia House, Strand, London, W.C 


OF AUSTRALIA 


Under specified conditions, first 


2, with whom completed applications 





Laboratories Ltd., Twyford Abbey 
Road, London, N.W.10. 


(Situations Vacant continued on p. 270) 


SERVICES AVAILABLE 
LECTRIC FURNACES—For ali 
laboratory and production purposes. 

500°C. to 1750°C. Standard sizes. Also 
specialists in meeting individual require- 
ments. Leading makers for over 30 
years. Catterson-Smith Ltd., Exhibition 
Grounds, Wembley, Middlesex. 


NOTICES 
RE You Interested In Animals 
Without being A Fanatic? Then 
write for free, illustrated prospectus to 
UFAW (The Universities Federation for 
Animal Welfare), 7a Lamb's Conduit 
Passage, London, W.C.1 


COURSES 





BIRKBECK COLLEGI 
(UNIVERSITY OF LONDON) 


Session 1960/61 begins Monday, 
3rd October, 1960. 

Part-time (evening) courses pro- 
vided for Internal degrees in the 
Faculties of Arts and Science. 
Facilities also provided for full- 
time and part-time students read- 
ing for: 

(i) Higher Degrees by thesis 
in Arts and Science. 

(ii) M.A. and M.Sc., Mathe- 
matics and M.Sc., Crystal- 
lography by examination 

(ii) Academic _ Postgraduate 
Diplomas in Psychology 
and Numerical Analysis. 

The College also invites appli- 
cations from full-time and part- 
time students wishing to take by 
thesis higher degrees in statistics 

The Department of Scientific 
and Industrial Research has 
accepted the Postgraduate Diplo- 
ma Courses in Psychology and 
Numerical Analysis, and the 
M.Sc. Crystallography course, a9 
suitable for tenure of its Advanced 
Course Studentships. Students 
intending to read for Higher 
Degrees in Science by thesis are 
invited to inquire of the College 
whether it has available any 
D.S.1.R. Research Studentships. 

Applications for admission to 
the College should be made before 
June 1. Pamphlet and form of 
application may be obtained from 
the Registrar, Birkbeck College, 
Malet Street, W.C.1. 











Sole Manufacturers of 
GURR’S 
(Regd. Trade Mark) 


MICROSCOPICAL STAINS 
& REAGENTS 


GEORGE T. GURR, LTD. 
136-138 New Kings Road, LONDON, S.W.6 
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microbiological reagents and media 


ANTISERA and ANTIGENS 


ENTEROPATHOGENIC COLI 
KLEBSIELLA 
SALMONELLA SHIGELLA 


BRUCELLA LEPTOSPIRA STREPTOCOCCI 
* 
C PROTEIN ANTISERUM AND STANDARD 


* 


INFECTIOUS MONONUCLEOSIS 
ANTIGENS AND STANDARDS 


Over 60 years’ experience assures 


UNIFORMITY - STABILITY - ECONOMY 


Difco Laboratories 


Prompt delivery from U.K stock. Write for Difco Manual and technical 


leaflets to the sole agents 
BAIRD & TATLOCK (LONDON) LTD., CHADWELL HEATH, ESSEX, ENGLAND 


Branches in London, Manchester and Glasgow Agents throughout U.K. and all over the world 


io complete laboratory service 


TAS/DO 9 
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1.E.A. 
We are at Stand 


No. N 603 








B.T.L. Zone Melting Apparatus, Macro Model, is developed from the 
original N.C.L. model and handles quantities of the order of Ikg. It is 

used for purification of many solid materials, especially organic compounds, and 
has applications both in laboratory work and small-scale production where very 
high purity is required. For example, Hopkin & Williams Ltd. use the apparatus 
for preparation of Benzoic acid P.V.S with a purity of 100.00°,, from Benzoic 
acid ‘ANALAR’ which is over 99-9°,, pure. The glass melting tube is 3 feet long, 

14 inches diameter, and the length of run is variable. The heater is adjustable 








> 


from zero to 12§ watts and is adjusted to give a molten zone 2° to 3° above the 
melting point, up to a maximum of 300°C. The heating ring descends at a fixed 
rate of 1:3 inches per hour, and the melting cycle is repeated automatically. 
Overall size : 20” « 20” « §4” high. Catalogue No. C14/500, price £180.0.0. 


A Semi-Micro Model handling quantities up to about 2g. is also 
available. Cat. No. C14/§10, price £47.10.0 


Please send for full details of each model. 


complete 
ltaboratory 
service 


BAIRD & TATLOCK (LONDON) LTD., CHADWELL HEATH, ESSEX, ENGLAND 
Agents throughout U.K. and all over the world. 


Branches in London, Manchester & Glasgow. 


TAS BT.66 





